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COVER.:  The  pattern  of  covers  from  September  to  October  to 
November  obviously  was  heading  us  to  tiisaster  in  December. 
Amateur  radio  just  isn't  ready  for  a  nude  cover  yet,  even  if  \ve  could 
arrange  such  a  thing.  So,  thanks  to  W2ANT,  we  have  a  nice  picture 
of  a  tower  which,  hopefully,  will  not  lead  to  too  many  adulterous 
thoughts^  If  you  still  have  such  thoughts,  then  we  suggest  a  visit  to 
youi  minister. 
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You  liked  the  November  issue?  Something  like  that  could  happen 
again  if  you  don't  stop  spending  money  on  your  hobby  and  having 
fun  with  FM  and  such.  The  January  issue  promises  to  be  another 
whopper—  in  case  your  subscription  is  running  out  —  or  you  have  a 
friend  who  needs  a  hernia. 
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OPEN  LETTER  TO  W2TUK 

Okay,  Harry,  you've  been  president 
of  the  League  for  nine  months  now 
and  you've  had  time  to  get  settled 
into  the  job. 

Your  speech  at  the  Hudson  Division 
convention  was  particularly  interest- 
ing to  me  —  especially  that  part  about 
talking  with  amateurs  in  other  coun- 
tries from  a  handy  talky  via  satellite. 
It  would  have  been  gross  of  me  to  pop 
up  and  ask  you  right  then,  in  your 
moment  of  glory,  on  what  band  this 
great  QSO  was  going  to  take  place. 
But  I  sure  wanted  to. 

The  main  bands  that  could  have 
been  used  for  this  were  the  amateur 
1200,  2300,  3300,  and  10,000  MHz 
bands  —  all  of  which  were  lost  for  that 
purpose  at  Geneva  last  year.  Harry, 
how  are  you  going  to  go  about  getting 
those  bands  back  again  so  that  mythi- 
cal contact  can  take  place? 

The  ITU  left  us  with  parts  of  the 
low  bands  -  144-146 
MHz  -  435  438  MHz,  and  above  24 
GC.  There  isn't  possibly  enough  room 
for  what  you  proposed  in  the  145  and 
435  MHz  bands,  so  this  sticks  it  up  on 
24  GC.  Harry,  unless  you  know  some- 
thing I  don't,  we  don't  even  have  a 
hint  of  an  idea  of  how  to  set  up 
anything  useful  for  that  band  —  we 
don't  even  have  anything  in  prospect 
that  might  someday  develop. 

My  open  letter,  in  lieu  of  being  the 
gadfly  at  the  ARRL  convention,  asks 
you  to  tell  all  of  us  what  the  ARRL 
intends  to  do  about  getting  back  the 
recently  lost  satellite  amateur  bands. 
Since  the  future  you  held  out  in  your 
speech  would  seem  to  be  possible  only 
by  the  use  of  the  lost  bands,  there  is 
an  implicit  promise  of  a  return  of 
these  frequencies. 

It  is  my  understanding,  in  talking 
with  the  FCC  and  many,  many  others 
who  are  intimately  involved,  that 
these  amateur  satellite  frequencies 
have  been  irrevocably  lost  —  and  lost 
through  a  lack  of  preparation  for  the 
ITU  conference.  It  comes  down  to 
this:  either  you  have  some  plan  for 
getting  back  the  lost  frequencies  —  or 
you  have  some  great  breakthrough  for 
24  GC  —  or  you  were  giving  a  political 
speech  with  nothing  to  back  it  up. 
That  would  be  cruel. 


Harry,  the  pages  of  73  and  QST  are 
open  to  you  for  an  answer ...  if  you 
have  an  answer. 

The  FCC  and  ARRL 

A  quote  in  a  recent  issue  of  CB 
Magazine  iS'  quite  illuminating. 
Richard  Everett,  attorney  for  the 
Amateur  and  Citizens  Division  of  the 
FCC  was  asked:  "What  is  the  relation 
between  ARRL  and  FCC?" 

Mr.  Everett:  "The  ARRL  started  in 
1913  and  represents  about  one-third 
of  the  amateurs.  They  have  older 
members  and  are  very  technical  mind- 
ed snd  file  information  on  rtile- 
maiiing.  None  of  the  older  members 
(of  the  FCC)  are  now  members  of  the 
ARRL  and  most  of  the  staff  members 
have  resigned  from  ARFiL,  especially 
the  ones  in  my  section. " 

What  can  ARRL  do  to  change  its 
image?  How  can  ARRL  regain  its  lost 
prestige?  Though  the  number  of 
younger  amateurs  is  down,  for  several 
obvious  reasons,  something  reaiiy 
should  be  done  to  ma]<e  the  ARRL 
more  attractive  to  them  so  the  average 
age  of  the  members  doesn't  continue 
to  climb  —  it's  over  40  now,   isn't  it? 

The  FCC  and  220  MHz 

A  recent  issue  of  Electronics  had  a 
very  interesting  special  report  on  the 
EIA  and  FCC  plans  for  our  band. 
Quote: 

"The  FCC  is  on  the  verge  of  taking 
some  action  on  ElA's  proposal,  con- 
firms Prose  Walker,  chief  of  citizens 
radio  operations  at  the  FCC.  But  any 
decision  in  favor  of  citizens  radio  is 
expected  to  come  hand  in  hand  with  a 
requirement  that  citizens-band  trans- 
mitters be  equipped  with  automatic 
identification  circuitry. " 

Well,  there  it  is.  Do  you  still  really 
believe  that  the  EIA  is  not  able  to  get 
action  by  putting  pressure  on  con- 
gress? Do  you  really  believe  that  the 
220  band  would  not  be  perfectly  safe 
if  amateur  radio  had  a  good 
Washington  lobby?  There  is  no  ques- 
tion about  this  in  the  mind  of  anyone 
who  knows  politics. 

You  know,  if  every  amateur  spent 
one  half  dollar  a  year  on  a  man  in 


Washington,  we  could  have  an  expert, 
complete  with  a  healthy  expense 
account,  to  stick  up  for  us  where  it 
counts  the  most. 


NEW  YORK  SYMPOSIUM 
DECEMBER  7TH 

The  first  New  York  FM  Symposium 
will  be  held  Thursday  evening,  Decem- 
ber 7th,  at  Lazzeras  Cafeteria,  Maiden 
Lane  and  Pearl  Street  in  downtown 
Manhattan.  This  will  be  hosted  by  the 
WAS2SUI=i  repeater  in  cooperation 
vuith  73  Magazine  and  the  Repeater 
Bulletin. 

The  symposium  will  be  in  three 
parts  -  the  technical  sessions  -  a  rap 
session  for  groups  with  inter-repeater 
problems  -  and  a  frequency  coordi- 
nating meeting  for  repeaters  interested 
in  changing  channels. 

The  technical  symposium  will  come 
first  with  discussions  of  duplexers, 
circulators,  intermod  problems  (and 
their  soiutionj,  narrowbanding  re- 
ceivers, and  such. 

The  gathering  will  start  at  7:30  for 
dinner.  At  8:30  the  regular  Sym- 
posium will  start.  At  the  end  of  the 
technical  sessions  there  will  be  an 
opportunity  for  the  repeater  represen- 
tatives to  get  together  and  try  to  solve 
their  inter-repeater  problems.  This  will 
he  the  first  forum  provided  in  New 
York  for  this.  If  it  seems  worthwhile 
there  will  be  more. 

After  the  hassle  and  hock  session 
there  will  be  an  opportunity  for 
groups  in  search  of  coordination  to 
get  together  and  work  out  channel 
problems.  The  frequency  coordinators 
are  under  a  mandate  from  the  recent 
repeater  association  meeting  not  to 
hold  pairs  away  from  repeater  groups 
that  need  them  and  are  ready  to  use 
them. 

Would  it  be  possible  for  the  New 
York  repeater  groups  to  start  the 
nationwide  swing  to  one  meg  splits 
with  20  kHz  separation?  They  need 
the  48  channels  of  repeaters  more 
than  any  other  part  of  the  coun- 
try —  so  who  knows? 

The  Symposium  is  a  joint  venture 
of  the  WA2SUR  repeater  and  73 
Magazine,  by  the  way.  If  enough 
people  turn  out  for  this  meeting  and 
the  opinion  is  that  there  should  be 
more,  there  will  be  more. 


HOW  MANY  REPEATERS? 

A  group  of  repeater  owners  re- 
cently cheered  when  someone  got  up 
at  a  meeting  and  said  he  thought  27 
repeaters  in  any  one  area  was  plenty. 

The  discussion  had  been  on  suggest- 
ions that  repeaters  change  from  the 
present  system  of  being  30  kHz  apart 
and    move  to   20  kHz   spacing  -  to- 
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gether  with  a  1  iWHz  split  between 
input  and  output.  This  would  provide 
about  48  repeater  channels  where 
there  are  presently  only  27,  and 
would  also  make  it  far  simpler  to  set 
up  repeaters  with  sensitive  receivers. 

How  many  repeaters  are  best  for 
any  one  area?  There  is  no  way  to  tell 
from  the  pattern  around  New  York, 
Chicago  or  Los  Angeles,  for  all  are 
different,  and  all  leave  a  lot  to  be 
desired. 

There  are  about  25,000  licensed 
amateurs  in  and  around  New  York 
City.  Fortunately  for  the  local  repeat- 
ers only  about  T500  of  these  are 
active  on  FM  so  far.  Interest  is  grow- 
ing rapidly  though  and  the  number  is 
escalating.  It  is  possible  that  we  could 
see  one  third  to  one  half  of  the  total 
getting  into  the  FiVi  act  in  the  next 
two  or  three  years.  The  rigs  are 
inexpensive  —  the  repeaters  are 
there  —  and  it's  loads  of  fun. 

In  New  York  there  is  one  repeater 
with  over  400  active  users  — 
WA2SUR.  it  is  a  madhouse  -  typical 
of  New  York.  There  are  a  few  small 
repeater  groups  who  discourage 
non-members  from  using  their  chan- 
nels. There  are  a  few  medium  sized 
repeaters— perhaps  two  hundred 
users,  such  as  WA2KEC  and  WA2PDJ. 
Some  of  the  northern  New  Jersey 
repeaters  are  fairly  busy  too.  There 
are  about  twenty  two  meter  repeaters 
in  the  area  at  present. 

If  10,000  amateurs  go  FM  in  the 
New  York  area;  27  repeaters  mill  all 
sound  even  worse  than  WA2SUFI. 
Forty-eight  repeaters  wifl  make  a  lot 
more  sense. 

And  what  if  the  number  of  ama- 
teurs should  increase  and  we  should 
find  that  we  have  20,000  FMers  in 
New  York?  We  will  sure  be  glad  for 
220  MHz! 

TAGGED  FEEDLINES 

Some  repeater  operators  were  a  bit 
piqued  at  the  FCC  requirement  that 
rennote  transmitter  feedlines  and  an- 
tennas be  tagged.  They  felt  that  this 
would  help  those  who  might  be  bent 
on  mischief  to  cut  the  right  coaxial  or 
control  cables  at  repeater  sites.  They 
were  also  put  out  that  amateurs 
should  have  to  do  this  when  business 
repeaters  have  no  such  mandate. 

The  complainers  were  quieted  by 
others  with  the  argument  that,  after 
all,  this  isn't  a  serious  problem  -  and 
since  so  many  other  of  the  new 
regulations  are  so  much  worse  and  so 
much  more  worthy  of  battling  about, 
that  it  would  be  better  to  swallow  a 
few  minor  bruises  than  to  fuss  about 
so  many  things.  By  accepting  this 
restriction  they  felt  that  the  FCC 
might  be  more  inclined  to  give  on  the 
more  bitter  pills. 


STANDARD  ID  TONE 

An  excellent  suggestion  came  up 
the  other  day  for  standardizing  the 
tone  used  for  repeater  identifica- 
tion —  why  not  use  1020  Hz  for  this 
and  build  rejection  filters  into  our 
receivers  which  will  keep  us  from 
hearing  it  unless  we  want  to? 

Why  1020  Hz?  That's  the  tone  used 
by  aircraft,  so  the  filters  are  already 
available  in  quantity  at  low  cost. 

It  is  nice  to  find  out  what  repeater 
you  are  using  when  you  aren't  sure, 
but  once  you  know  it  is  a  bore  to  have 
to  stop  and  listen  every  few  minutes 
as  it  identifies  day  in  and  day  out. 

FM  =  FRIENDLINESS  MACHINE 

Have  you  ever  called  in  on  a  repeat- 
er when  you  were  visiting  a  new  area 
only  to  be  met  by  someone  with  a 
crabby  disposition?  it  sure  sours  the 
experience.  It  happens  to  me  every 
now  and  then. 

If  you  have  a  regular  user  of  your 
repeater  who  takes  delight  in  putting 
newcomers  down,  why  not  form  a 
posse  and  try  to  explain  that  FM  is 
supposed  to  be  fun  and  friendship  — 
and  that  putting  people  down  may  be 
fun  for  him  and  build  up  his  faltering 
ego,  but  it  is  a  drag  for  his  victims. 

You  can  easily  set  the  stage  to 
dump  on  virtually  every  new  user  of 
your  repeater  and  have  a  ball  making 
everyone  feel  bad.  For  instance,  you 
can  set  up  a  rule  that  says  that  no  one 
can  call  in  saying  "break."  Fine. 
You'll  have  loads  of  customers  for  a 
put-down,  since  virtually  every  FiWer 
has  been  trained  right  from  the  begin- 
ning to  put  in  a  "break"  before 
jumping  onto  the  channel. 

With  a  no-break  rule  you  can  work 
out  a  little  passion  play  for  your 
victims.  When  the  visitor  calls  in  for 
the  first  time  with  a  break,  you 
exclaim  in  exaggerated  panic  — 
"breaker  on  frequency  —  emer- 
gency —  come  in  the  breaker  with  the 
emergency!"  While  you  may  not  cure 
the  visitor  of  being  an  FMer  forever, 
you  will  certainly  have  made  him  wish 
he  had  never  tried  to  talk  with  your 
group.  And  don't  think  that  a  conde- 
scending explanation  is  going  to 
smooth  things  over.  There  is  no  way 
to  repair  the  damage  you've  done. 

Another  favored  put-down  is  to 
break  in  on  a  conversation  on  "your" 
repeater  and  frostily  announce  that 
this  repeater  is  for  emergency  use  and 
that  rag  chewing  should  be  done  on 
other  channels.  This  is  the  YYQ  ap- 
proach to  driving  people  off  FiW  and  it 
has  been  used  indiscriminateiy.  It  is 
guaranteed  to  make  everyone  involved 
madder  than  hel  I  —  if  that  is  what  you 
want.  It  is  insufferable  childishness 
like  this  that  brings  on  jamming  and 
profanity. 


If  you  have  any  really  raunchy  rules 
for  your  repeater  —  ru les  which  are 
certain  to  generate  more  heat  than 
fun,  perhaps  it  is  time  to  think  them 
over  and  amend  them.  FM  should  be 
fun  ~  fun  for  the  regulars  —  fun  for 
the  visitors  —  fun  for  everyone  in- 
volved. When  new  FMers  call  in,  ex- 
pect them  to  need  some  help  and  be 
nice  about  it -make  FM  fun  for 
them,  even  if  they  cause  a  little 
aggravation  the  first  time  around. 

Any  comments? 


SINGLE  FREQUENCY  REPEATERS 

Motorola  has  a  license  (KQ2XQU/ 
Ft.  Lauderdale  FLl  to  experiment 
with  a  single  frequency  repeater  on 
557  MHz.  We  assume  that  this  may  be 
done  with  a  time  splitting  arrange- 
ment via  a  chopper  circuit.  If  anyone 
has  any  details  on  how  this  might  be 
done  the  readers  of  73  will  certainly 
be  interested. 


DXers  ARISE! 

How  are  your  QSL  bureaus  doing 
for  you?  73  has  received  zero  letters 
of  complaint,  so  it  is  assumed  that 
everything  is  going  smoothly.  Funny 
how  no  one  notices  the  bureaus  much 
when  they  work  —  but  when  some- 
thing goes  wrong  —  wow! 

The  W2NSD/1  cards  have  been 
coming  through  the  Northern  New 
Jersey  DX  Association  QSL  Bureau 
without  a  hitch  for  quite  a  few  years 
now.  Surely  no  other  bureau  can  be 
doing  better  than  this  group.  Huzza 
for  the  dedicated  DXers  who  sort 
through  thousands  upon  thousands  of 
cards  every  month  ~  with  no  pay  — 
and  with  darned  iittle  praise. 

If  you  have  worked  any  DX  you 
undoubtedly  have  some  cards  gather- 
ing dust  in  the  files  of  your  local  QSL 
bureau.  They're  listed  in  GST,  so  the 
next  time  you  work  a  League  men> 
ber,  you  can  ask  him  to  look  it  up  for 
you.  The  bureaus  normally  keep  cards 
for  three  years  before  throwing  them 
out.  And  they  really  hate  filling  trash 
cans  with  cards  from  JT,  CR9  and 
other  really  rare  ones  —  but  out  they 
go!  If  you  haven't  an  envelope  with 
your  bureau,  better  get  on  it. 

What's  With  RACES? 

Non-hams  using  our  precious  Fm 
repeaters?  You  bet!  Apparently  I  need 
some  more  information  on  just 
exactly  how  RACES  is  set  up.  I  was 
under  the  mistaken  impression  that 
this  was  supposed  to  be  an  emergency 
use  of  amateur  bands  and  that 
licensed  radio  amateurs  were  supposed 
to  be  organized  in  nets  -  including 
FM  repeater  operation. 

But  apparently  in  some  areas  of  the 
country  the  local  RACES  director  has 
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set  up  non-amateurs  with  equipment 
to  work  through  the  repeater  using 
the  repeater  call  and  a  unit  number 
instead  of  a  regular  ham  call. 

Fellows,  when  you  run  up  against 
non-licensed  users  of  our  bands  please 
make  an  inquify  and  send  ail  the 
details  you  can  to  73.  There  may  be 
some  emergencies  vifhere  none  of  us 
would  have  any  objection  to  nonham 
RACES  personnel  using  our  bands, 
but  I  think  most  of  us  would  like  to 
encourage  regular  users  to  get  their 
ham  licenses. 


WINDJAMMER  OPPORTUNITY 

There  is  an  interesting  opportunity 
for  one  or  two  amateurs  with  marine 
knowledge  and  experience  to  get  a 
half  fare  rate  on  the  Yankee  Trader 
around-the-world  cruise.  The  regular 
rate  is  SIS  per  day  •  but  someone 
who  could  help  to  operate  and  service 
the  loran,  radar,  and  radio  gear  could 
have  the  adventure  of  a  lifetime  for 
about  S9  a  day.  The  gangplank  goes 
up  soon,  so  get  cracking. 


Can  the  Amateur  Industry  Organize? 

There  would  seem  to  be  some 
persuasive  reasons  for  the  manufac- 
turers of  amateur  equipment  to  get 
together  and  work  out  some  solutions 
to  the  more  pressing  amateur  radio 
problems  —  like  how  to  get  more 
hams  —  how  to  keep  the  FCC  from 
taking  away  the  ham  bands  —  how  to 
keep  the  FCG  from  cutting  back,  bit 
by  bit,  on  amateur  privileges, 

The  industry  has  attempted  to  or- 
ganize in  the  past,  only  to  be  thwarted 
by  the  ARRL,  which  may  not  do  very 
much  to  help  tile  hobby  grow,  but  is 
ever  alert  to  any  possible  ttireat  to 
their  power. 

An  investment  of  one  percent  of 
the  gross  receipts  for  sales  of  amateur 
equipment  would  provide  a  fund 
which  could  be  used  to  encourage  the 
growth  of  the  hobby.  How  much 
would  it  really  cost  to  have  one 
retired  ham,  knowledgeable  in  public 
relations,  who  could  organize  the  bet 
ter  ham  writers  to  provide  articles  and 
stories  about  the  hobby  and  sell  them 
to  the  top  magazines?  Almost  every 
major  magazine  would  love  to  have  a 
good  ham  radio  article  now  and 
then  —  unfortunately  there  is  no  one 
(or  group)  to  organize  this,  so  we  get 
no  exposure  and  our  hobby  Is  con- 
fused with  citizens  band. 

With  a  little  promotion  the  growth 
rate  of  amateur  radio  would  be  right 
back  up  there  where  it  was  in  the 
50's  -  maybe  better,  This  would  bring 
new  lite  to  our  clubs  —  more  enthusi- 
astic operators  to  fill  in  the  empty 
bands  —  and  maybe  even  more  QRM 
on  Sunday  afternoons,  if  that  is  pos- 


sible. One  million  amateurs  would  not 
seriously  strain  the  spectrum  we  have 
available,  but  it  could  bring  about  a 
great  deal  more  respect  from  the  FCC 
and  perhaps  save  us  from  the  devas- 
tating rule  changes. 

MENSA  NET 

More  and  more  amateurs  have  been 
joining  Mensa  and  the  result  is  a 
regular  net.  It  meets  on  14,280  at 
1800  GMT  on  Saturdays  according  to 
WA6KGP.  Amateurs  interested  in 
joining  Mensa  can  drop  a  note  to  73 
Magazine,  Peterborough  NH  03458 
and  get  a  little  brochure  telling  about 
it.  The  only  qualification  is  an  IQ  of 
above  152. 


MORE  COLUMNISTS 

There  are  two  more  aspects  of 
amateur  radio  that  we  would  like  to 
cover  regularly  in  the  73  news- 
pages  "  contests  and  certificates.  It  is 
possible  that  we  might  be  receptive  if 
someone  who  was  seriously  into  these 
things  offered  to  keep  the  73  reader- 
ship informed. 

We  might  even  be  able  to  add  some 
pecuniary  interest  to  your  amateur 
radio  hobby. 

if  you  have  better  than  average 
connections  on  keeping  up  with  certi- 
ficates and  awards,  and  are  interested 
in  preparing  capsule  facts  on  them  for 
the  73  newspages,  drop  a  line  to  us. 

Ditto  contests.  Readers  would  like 
to  know  what  contests  are  being  run, 
when  and  enough  data  to  get  started 
in  them  or  send  for  full  rules.  We  do 
want  to  leave  CQ  as  the  source  for 
exhaustive  details  on  contests  and  just 
bring  a  synopsis  to  73.  Anyone  with 
good  bona  fides  interested? 

NOVICES  UPTIGHT 

One  of  the  most  persistent  com- 
plaints heard  at  the  Hudson  ARRL 
Convention  was  a  chorus  of  gripes 
from  Novices  about  the  latest  CQ 
action.  It  seems  that.  CQ  has  been 
sending  Novices  a  note  telling  them 
that  they  will  receive  a  six  month  free 
subscription  to  the  magazine.  Then, 
after  an  issue  or  two,  along  comes  a 
note  saying  that  this  subscription  is  an 
impossible  burden  and  they  really 
should  foot  their  share  of  the  cost  and 
how  would  they  like  a  two  year 
subscription  for  $6.00? 


ARTICLES  NEEDED 
Quads.  Interest  is  high  in  quads  and 
it  would  be  nice  if  we  could  run  a 
special  issue  full  of  quad  articles.  How 
about  it  you  designers  and  builders? 
Matching  of  VHP  beams  could  use 
some  coverage  too  —  any  "experts" 
out  there  who  own  a  typewriter'  And 


please  write  it  so  the  average  VHFer 
can  use  the  material  —  forget  the 
Smith  Charts  and  gobbledegook  and 
keep  it  to  practical  how-to-do-it  in- 
structions. 

Slow  scan  —  almost  anythlr>g  that 
hasn't  been  printed  on  this  should 
be  —  we  can  use  a  whole  bunch  of 
articles. 

FM  -  although  we  are  not  packing 
every  issue  with  FM  articles,  we  still 
want  to  keep  ahead  of  all  the  other 
ham  magazines.  Circulators  —  isola- 
tors —  solutions  to  intermod  —  to 
desensing,  and,  like  slow  scan  —  any- 
thing that  hasn't  already  been  pub- 
lished should  be.  We'll  run  articles, 
books,  just  circuits,  whatever  you 
have. 

Antennas  —  if  you  have  any  new 
ideas  they  should  be  written  up  and 
we  hope  you'll  give  73  first  choice. 

Novice  VFO's  —  let's  go  on  this 
one! 

Several  readers  have  asked  that  we 
try  to  publish  more  articles  for  the 
beginners,  keeping  in  mind  that  there 
are  readers  who  are  not  only  non- 
engineers,  but  who  are  still  not  really 
sure  about  how  a  volt-ohmmeter 
works.  Some  of  you  readers  who  have 
been  teaching  the  General  license 
exam  might  make  a  note  of  the  points 
that  need  to  be  covered  and  provide 
helpful  articles  on  them.  We  could 
also  use  some  simpler  construction 
projects  for  the  amateur  who  has 
always  wanted  to  build,  but  who  has 
been  afraid  to  get  started. 

Wayne 


SSTV  SCENE 


Dave  Ingram  K4TWJ 

Rte.  1 1,  Box  499.  Eastwood  Vil.  SON 

Birmingham  AL  35210 


An  item  of  growing  interest  in  slow 
scan  conversations  is  binary,  or  com- 
puter types  of,  storage  devices.  Al- 
though present  costs  are  considered 
high,  this  should  drop  in  the  near 
future  as  manufacturing  methods  ad- 
vance. iWOS  Storage,  or  "memory" 
units  can  be  used  to  store  a  slow  scan 
picture  in  the  form  of  "bits"  of  sync 
and  video  information.  Naturally,  this 
can  be  "programmed"  or  "replayed" 
at  vflll.  Quite  a  group  of  possibilities, 
eh?  The  present  cost  is  approximately 
1  (one)  cent  per  "bit"  and  a  typical 
slow  scan  picture  has  around  12,000 
"bits"  of  information,  so  immediately 
there's  a  cost  of  $120.  However, 
watch  this  interesting  market  A  sub- 
stantial price  reduction  will  no  doubt 
open  new  slow  scan  horizons,  such  as 
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veloping  a  direct  sampling  circuit  for 
fast  scan  catmeras,  that  will  require  no 
internal  conr^ection  to  the  camera. 
Just  connect  it  to  the  fast  scan  output 
and  It  gires  out  with  full  slow  scan. 
Possibly  in  1973  this  will  become 
available  on  printed  circuit  boards,  as 
his  monitor  circuit  is  at  present,  I  can 
see  the  results  now  —  slow  scanners 
clamoring  to  TV  stations,  sampling 
rigs  in  hand,  and  slapping  them  on  the 
TV  station's  switcher  output.  Then 
recording  a  pile  of  programs  with  full 
zoom  pictures,  studio  lighting,  special 
effects  —  gad,  what  a  ball ! 


ZSSB's  Afrissn  cartoon  as  received  by 
WB6LSX  -.  good  detail  for  luci  DX. 

all  electronic  l.D.  units,  or  slow  scan 
stored  and  fast  scan  reproduced  pic- 
tures (which  could  be  viewed  on  your 
regular  TV).  And,  if  this  can  be 
accomplished  with  one  frame,  it  can 
be  accomplished  with  three  —  one  red, 
one  blue  and  one  green,  which  again 
could  be  viewed  on  your  regular  color 
TV. 


Wl  VRK  as  seen  on  the  slow  scan  monitor  of 
0N4DN. 

Mohammed,  9K2AM,  has  been 
rather  active  on  slow  scan  lately.  If 
you  would  like  to  work  him  try 
watching  T4.230  kHz  around  1200 
GMT.  This  is  also  a  good  time  to 
watch  for  ET3DS  and  ET3KH,  two 
more  newcomers  to  slow  scan, 

I    understand    Mike   Tallent  is  de- 


Yif3RBD  transmitted  this  slow  acan  picture 
to  K4TV/J  on  20  msters  -  very  iittfe  QRM! 


IIBNT  transnitted  this  picture  to  0N4DN 
on  20  meters  -  withcjut  QRM. 

Word  is  just  in  from  Franco, 
I1LCF  that  the  third  worldwide  Slow 
Scan  Contest,  sponsored  by  CO 
Elettronica  of  Italy,  will  be  held 
Saturday,  February  10  and  Sunday, 
February  18,  1973.  Full  rules  will 
appear  soon;  however  no  radical 
changes  from  last  year's  contest  are 
expected  .  .  ,  should  be  a  real  blast. 

As  slow  scan  Christmas  cards  whiz 
to  and  fro,  may  1  take  this  opportuni- 
ty to  wish  you  a  very  Merry  Christmas 

73  . . .  Dave,  K4TWJ 


REPEATER  ASSN 
lAYS  ei6  EGG 


It  seems  likely  that  Bob  Waters  and 
Gordon  Pugh  bit  off  more  than  they 
could  chew  when  they  tried  to  expand 
Gordon's  Northeast  FM  Repeater  As- 
sociation to  include  everything  from 
Maine  to  North  Carolina  and  out  west 
to  Ohio.  It  didn't  jell. 

There  is  an  obvious  need  for  assoc- 
iations of  local  repeaters,  but  once 
you  get  outside  of  a  couple  of  hun- 
dred miles  the  repeater  groups  have  no 


need  to  get  toegther  —  and  they 
vwjn't. 

It  seems  as  if  what  is  really  needed 
is  repeater  councils  for  areas  of  the 
country  -  and  then  perhaps  a  yearly 
meeting  of  all  of  the  repeater  councils 
from  all  over  the  country. 

When  the  Northeast  Repeater  As- 
sociation ,  Inc.,  had  Its  annual  meeting 
in  Pennsylvania  recently  only  33 
groups  had  joined  out  of  about  215  in 
the  association  area.  And  when  you 
consider  that  most  of  those  had  joined 
on  a  temporary  basis,  just  to  see  if  the 
idea  was  worthwhile,  the  support  for 
the  association  seems  too  slim  for 
survival. 

As  a  result  of  the  fiasco,  repeater 
groups  in  New  England  are  working 
up  a  repeater  council  for  the  greater 
Boston  area  and  a  similar  plan  is  afoot 
in  New  York  City. 


NORTHEAST 
lAYS  ROMB 


The  October  7th  meeting  of  the 
Northeast  Repeater  Association  drew 
only  a  handful  of  repeater  delegates, 
despite  its  attempts  to  attract  groups 
from  Maine  to  North  Carolina  and  out 
to  Ohio.  The  count  was  85  present 
and  only  36  out  of  the  approximately 
200  repeater  groups  in  the  area  signed 
on  even  temporarily. 

There  were  several  reasons  why  the 
interest  of  repeater  groups  was  so  low. 
One  of  the  most  important  was  that 
no  one  could  think  of  any  substantial 
reason  for  the  Association  to  exist. 
There  were  no  known  benefits  to 
anyone  to  join  or  come  to  meetings. 

Another  major  problem  was  the 
size  of  the  area  covered  by  the  Associ- 
ation. When  an  organization  stretches 
out  so  far  that  it  takes  the  delegates 
from:  each  end  about  six  hours  to 
drive  to  a  meeting  -  and  six  hours 
back,  there  has  to  be  some  powerful 
reason  for  the  organization.  There  Is 
no  reason  for  this  organization  other 
than  to  have  officers,  dues  and  by- 
laws. 

Thirdly,  the  early  history  of  the 
Association  wras  unsettling.  Many  of 
the  repeater  groups  felt  that  much  of 
the  business  was  done  under  the 
table  -  and  their  confidence  was  not 
improved  at  the  October  meeting 
when  the  officers  slipped  a  great  big 
one  by  everyone,  apparently  laughing 
up  their  sleeves  at  their  cleverness. 

Readers  who  are  interested  in  the 
exhausting  details  of  the  sneaky 
Association  doings  would  do  well  to 
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subscribe  to  the  Repeater  Bulletin, 
wtierein  these  shenanigans  have  been 
covered  at  length. 

The  big  one  slipped  by  everyone  in 
October  had  to  do  with  the  Associa- 
tion newsletter.  This  started  out  as  a 
typewritten  letter  for  the  first  two 
"issues,"  so  the  delegates  had  no  way 
of  knowing  that  anything  vras  afoot 
when  they  okayed  the  sale  of  copies 
to  anyone  wishing  to  subscribe  — it 
was  mentioned  that  a  few  people  had 
asked  about  this.  Nor  were  they  alert- 
ed when  it  was  asked  if  anyone  had 
any  objection  if  some  advertising  was 
accepted  to  help  defray  the  cost  of 
publication  —  who  could  object  to 
that-  every  club  bulletin  has  a  few 
ads  -  right? 

Would  you  expect  that  these  in- 
nocent agreements  would  get  you  into 
the  publishing  business  in  a  big  and 
expensive  wray?  The  delegates  from 
the  73  Radio  Club  sat  back  and  stifled 
broad  smiles  as  they  watched  this  one 
slip  by.  And  there  in  the  back  of  the 
room  was  a  manufacturer  who  re- 
portedly had  the  remaining  bones  of 
defunct  RPT...in  his  pocket,  des- 
perately looking  for  someone  to  pub- 
lish. The  post  office  takes  a  very  black 
view  of  manufacturers  who  try  to 
publish  ntagazines,  the  last  we  heard, 
so  some  third  party  is  needed. 

The  way  of  the  splinter  ham  maga- 
zine is  a  rough  one  and  we  wish  luck, 
of  sorts,  to  the  Association  in  their 
new  role. 


NEW  STANDARD 
DEPEAUD 


One  of  the  first  production  models 
of  the  new  Standard  Communications 
repeaters  was  set  up  at  the  WA1  KGO 
(73  Radio  Club)  repeater  site  in  lower 
New  Hampshire.  Even  though  the 
antenna  setup  was  far  below  the  mini 
mum  recommended  separation,  the 
repeater  worked  and  worked  well. 
What  a  pleasure  to  have  a  repeater  you 
can  take  out  of  a  box,  connect  to 
twelve  volts,  plug  into  a  couple  an- 
tennas, and  turn  on! 

When  it  first  arrived  and  was  un- 
wrapped, it  was  set  up  in  the  73 
offices  and  plugged  in,  just  to  see.  The 
result  was  an  instant  repeater  which 
covered  about  ten  to  fiften  miles  - 
just  perfect  for  any  town  or  small 
city.  The  73  HO  is  about  200  feet 
below  the  average  terrain,  as  defined 
by  the  FCC. 

Up  on  the  mountain  the  Standard 
repeater  was  suddenly  one  of  the  big 
boys,  permitting  amateurs  in  Boston 


(80  miles  or  more)  to  talk  with  FMers 
just  about  anywhere  in  that  radius. 
With  the  proper  antenna  spacing  the 
rig  would  work  even  better  and  the 
coverage  would  probably  go  out  to 
100  miles. 

The  crew  at  Standard  is  certainly  to 
be  congratulated  on  putting  out  a  fine 
little  repeater. 


AMSAT 
NEWS 


Mike  Frye  WB8L8P 
640  Dauville  Dr. 
Dayton  OH  45423 


OSCAR  6  was  launched  on 
schedule  at  exactly  1719  GMT  on 
Sunday,  October  15th.  THe  launch 
went  beautifully  and  there  were  few 
problems.  I  have  picked  up  the  satel- 
lite in  my  area  but  have  so  far  been 
unable  to  transmit  through  it,  possibly 
because  of  area  conditions. 

Monitor  CODESTORE  on  board 
Oscar  6  and  the  AMSAT  Nets  for 
orbital  information.  There  is  also  a 
number  yo'y  can  call  in  Washington 
for  up  to  date  information  (daily 
between  2300-1200  GMT  (202) 
386-4483). 

AMSAT  has  a  standard  reporting 
form  that  is  available.  The  form  is  self 
explanatory  and  deals  with  signal  re- 
ports, times,  and  atmospheric  condi- 
tions. One  can  be  obtained  by  writing 
to  AMSAT  directly,  or  sending  a 
SASE  to  me  and  I  will  send  you  a 
couple  of  copies. 

AMSAT,    P.O.    Box    27,    Washington 
D.C.  20044. 
AMSAT  NETS 
On  Sundays  of  every  week. 
1200-1300    GMT    on    14.280    MHz 
SSB 

1300-1400  GMT  on  21.280  MHz 
SSB 

1300-1900  GMT  on  14.280  MHz  SSB 
1900-2000  GMT  on  21.280  MH^ 
SSB 

On  Mondays  at  0100  GMT  on  1855 
MHz  SSB 

FIGURING  ORBIT  TIMES 
Period  of  orbit  -  1 1 5. 1 38  Minutes 
Change    per  orbit  -  Add   28.81    De- 
grees 

Inclination  -  107,76  Degrees 
Beacon  frequency  —  29.45  MHz 
Orbit  No.      Longitude     Time  GMT" 
West 

1  323.97    1824.99 

2  352.79    2020.24 

3  021.60    2215.48 

4  050.41     OOiO.42 

5  079.22  0205.96 
•Depends    on    launch    time;    add    or 
subtract  minutes  from  1719  GMT. 


OPERATING  PROCEDURE 

After  calculating  where  the  satellite 
is,  the  following  is  a  recommended 
method  of  using  the  two-to-ten  meter 
repeater. 

When  the  satellite  comes  into  range 
begin  listening  for  the  morse  code 
beacon  on  29.45  MHz.  The  beacon 
sends  the  message  HI 

After  you  have  located  the  beacon 
on  29.45  MHz,  tune  up  the  band  and 
begin  looking  for  the  signals  from  the 
repeater  in  the  29.45  MHz  to  29.55 
MHz  range. 

Before  beginning  to  transmit,  a  few 
simple  steps  should  be  taken  to  insure 
that  you  do  not  overload  the  repeater. 
If  you  are  going  to  use  high  power 
(greater  than  80—100  watts  erp)  trans- 
mit your  signal  a  little  off  the  normal 
repeater  passband. 

This  will  ensure  that  you  do  not 
overload  the  repeater  and  cause  the 
age  to  go  into  action.  It  will  also  make 
sure  you  are  not  using  more  of  the 
repeater  than  your  share  and  you 
won't  blank  out  weak  stations  that 
might  be  trying  to  call  you. 

When  transmitting,  start  by  sending 
a  test  signal,  preferably  a  string  of 
dots,  on  this  frequency  |f2).  Listen 
for  your  own  signal  retransmitted 
from  the  satellite  on  the  corres- 
ponding ten  meter  frequency  (fio) 
found  from  this  formula. 
|lOm  =  f2m  -  116-45  MHz  ± 
fPoppler 

where    fDoppler     =    -^4.5    kHz    near 
beginning  of  pass 

=  0  kHz  at  middle  of  pass 

=  (-)  4.5  kHz  near  end  of  pass. 
For  example  a  signal  transmitted  on 
145.92  MHz  will  be  retransmitted  on 
29-47  MHz  ±  Doppler.  This  is  where 
you  signal  will  be,  if  you  can  hear  it, 
others  can  too. 


c^Anr  fon  high-  lda  poviEn  areas 

l*S»  MeCO  14407 


HIGH 
POWiR 

USE  Law  POWER 

MICH 

pavrtR 

OSCAR  6  FACT  SHEET 

Input    frequency    range- 145.90   to 

145.00  MHz 

Output   frequency    range  —  29.45  to 

29.55  MHz 

Passband  is  not  inverting,  in  other 

words  upper  sideband  remains  upper 

sideband  and  vice  versa. 

Beacon  frequency  —  29.45  MHz 

Beacon  modulation  —  A-1 

Repeater  bandwidth  -       1 00  k  Hz  flat 
1 20  kHz  at  3-dB  down  points 
150  kHz  at6-dB  down  points 
240  kHz  at  10-dB  down  points 

Operating  modes      SSB  and  CW  are 

recommended.  AM,  RTTY  and  SSTV 

can  be  used  with  less  efficiency.  FM  is 

not  recommended. 

Repeater   power   output  —  1    to    1 .3 

watts  CW  into  half  wave  dipole 

Input     sensitivity  -  Approximately 
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100  dBm  (2  mV/m)  for  full  output. 
Ground  power  required  -  80-100 
watts  of  effective  radiated  power  pro- 
duces full  output  from  repeater  at 
maximum  range  of  2000  miles. 
Intermodulation  —  20  d6  down 
AGC 

Up  to  26  dB  gain  reduction 

0.1  sec.  attack  time 

2.2  sec.   release  time  (higfiest  effi- 
ciency with  SSB). 

Receiving    antenna  —  Dipole    can    be 
used  but  beam  is  preferable. 

WB8LBP 


DETROIT  m  ON 
220 

At  the  September  Board  meeting  of 
the  Detroit  ARA,  a  proposal  was 
adopted  to  sponsor  a  "DARA  22  MHz 
System"  which  would  include  funding 
to  members  for  constructing  trans- 
ceivers to  operate  into  a  repeater. 
Personal  construction  was  encouraged 
as  part  of  our  educational  training, 
due  to  the  lack  of  commercial  trans- 
ceivers for  this  band.  The  FCC  has 
now  released  Docket  18803  which 
allocates  the  222-225  part  of  this  band 
for  repeater  use.  Now  it  is  up  to  the 
clubs  to  follow  through  and  make  use 
of  this  excellent  band  which  is  parti- 
cally  QRM  free.  This  is  another  area 
for  an  excellent  autopatch  from  your 
car,  or  a  portable  system  for  emer- 
gency operations.  At  least  26  mem- 
bers signed  up  to  work  on  the  project 
at  the  last  meeting. 


/3 


Plans  are  firming  up  for  a  73 
sponsored  Windjammer  cruise  to  leave 
Antigua  on  the  first  of  May  1973  for 
eleven  days  of  sailing  and  visiting  rare 
Caribbean  countries. 

Some  of  the  more  interesting  is- 
lands on  the  route  are  Dominica,  a 
remote  and  lush  jungle  of  an  island, 
complete  with  Caribe  Indians,  a  visit 
to  ttiE  very  French  Martinique  and  a 
get  together  witfi  some  of  the  FM7 
boys  you'd  like  to  work.  Your  wife 
will  enjoy  the  shopping  and  the  beau- 
ty of  the  spectacular  cliffs  and  coves 
along  the  coast.  Captain  Bligh's 
"Breadfruit  Iste,"  St.  Vincent,  still 
unknown  to  the  tourists.  The  beauti- 
ful beaches  of  Grenada  —  skindiving  — 


fishing.  The  sandy  beaches  of  Carria- 
cou.  Venejuela  —  will  we  be  able  to 
keep  the  YVB's  from  capsizing  the 
boat?  —  St.  Lucia,  a  combination  of 
British  and  French  —  and,  don't  forget 
Antigua  and  the  steel  drum  bands  that 
are  world  famous. 

Will  there  be  a  rig  set  up  on  the 
ship?  What  a  foolish  questioni  You'll 
have  the  chance  to  make  half  the 
world  eat  its  heart  out  as  you  DX.  Of 
course  you  may  prefer  to  spend  your 
time  lying  on  the  deck,  soaking  up  the 
Caribbean  sun  —  or  you  may  prefer 
fishing  —  or  skin  diving  —  or  visits  to 
islands  -  to  fantastic  beaches  —  or 
taking  photographs  for  the  radio  club 
back  home  —  or  you  may  want  to 
devote  your  time  to  eating  the  great 
meals. 

Whatever  you  like,  you'll  be  in  the 
company  of  enthusiastic  amateurs 
where  you  can  swap  DX  lies  and 
antenna  put-downs.  After  having  run 
two  very  successful  ham  tours,  we  can 
teil  you  that  traveling  with  hams  is 
real  fun  —  a  whole  lot  more  fun  than 
just  any  group. 

The  ship  leaves  Antigua  on  May 
First  and  returns  on  May  12th.  The 
weather  is  guaranteed  to  be  perfect. 

The  cost,  per  parson,  starts  at  only 
$290  for  the  whole  trip,  including  just 
about  everything  except  the  booze. 
Special  cabins  are  a  bit  higher  —  S365, 
and  go  up  to  3410  for  the  most  lavish 
cabins.  First  come  first  served  on 
accomodations. 

The  yacht  is  not  to  be  sneezed  at, 
by  the  way.  We  will  be  sailing  on  the 
Fantome,  formerly  Onassis'  yacht, 
which  is  262'  long  -  almost  as  long  as 
a  footbali  field.  This  yacht  was  built 
for  the  Duke  of  Westminister  as  a 
private  floating  palace.  Onassis  plan- 
ned to  give  the  yacht  to  Prince  Ranier 
and  Princes  Grace,  but  it  was  never 
delivered.  It  has  private  baths,  air 
conditioning  and  red  carpets.  There  is 
room  for  fifty  or  more  on  the  cruise, 
which  may  seem  like  enough  except 
that  almost  twenty  have  alread  signed 
up  and  the  word  has  hardly  tieen 
leaked  out  as  yet. 

Drop  a  line  to  73,  Peterborough, 
NH  03458  if  you  want  to  join  this 
happy  group.  It  will  be  informal  - 
barefoot  —  and  fun.  And  do  bring  the 
wife.  If  she  has  trouble  with  the  sea 
she  should  know  that  this  great  big 
boat  is  very  steady  and  seasickness  is 
virtually  unknown  on  her.  If  the  wife 
won't  go,  maybe  you  have  a  secretary 
or  good  friend  who  loves  the  sun  and 
the  sea? 


MARS 


Harry  Simpson  A4SCF 
73  Magazine 
Peterborough  NH  03468 

Harry  Simpson  A4SCF 

People  wonder  why  we  keep  our 
ham  magazines  for  years  after  we 
receive  them.  I  usually  explain  that 
my  interests  are  in  a  certain  sector  of 
electronics  at  any  given  time,  and  an 
article  that  was  only  of  passing  in- 
terest in  November,  1970  might  be  of 
supreme  importance  in  November, 
1975! 

This  MARS  Column  is  a  distinct 
example  —  the  first  effort,  printed 
many  months  ago,  gave  an  address  for 
Navy  MARS  that  was  incorrect,  al- 
though it  was  the  address  printed  on 
the  MARS  brochure.  The  same  article 
used  my  home  address,  rather  than 
the  73  address  in  Peterborough.  I  am 
still  receiving  mail  addressed  to  my 
home,  complaining  about  the  inability 
to  contact  Navy  MARS  at  the  address 
given!  Cortie  to  think  about  it—  you 
are  not  alone!  In  spite  of  numerous 
phone  calls  and  letters  asking  for 
information,  and  asking  that  I  be 
placed  on  the  mailing  list  for  Navy 
MARS  publications,  I  have  yet  to 
receive  s  single  word  from  them! 
Quien  sabe?  Perhaps  that  organization 
is  only  a  figment  of  some  overworked 
imagination! 

Obviously  I  am  being  facetious. 
There  is  a  Navy-iWarina  Corps  MARS 
and  it  is  quite  active,  its  members 
numbering  into  the  thousands  of  pub- 
lic-spirited amateurs.  It's  just  that  you 
have  to  be  a  member  of  Navy  MARS 
in  order  to  find  out  how  to  join!  For 
the  record,  here's  the  latest  address  I 
have:  Chief,  Navy-Marine  Corps 
MARS,  4401  Massachusetts  Aiv., 
N.W.,  Washington  DC  20390.  Mail 
Stop  394. 

To  cut  down  on  the  workload,  let's 
do  it  this  way  —  if  you  would  like  to 
join  Army  MARS,  and  would  like 
further  information  on  this  splendid 
program,  write  me  in  care  of  73 
Magazine.  I  will  answer  your  ques- 
tions, and  also  pass  along  the  name 
and  address  of  an  Army  MARS  mem- 
ber in  your  area  who  can  tell  you 
about  the  program  on  a  local  basis.  On 
the  other  hand,  if  you  would  prefer 
another  service,  1  suggest  that  you 
contact  them  directly,  since  I  have 
already  told  you  all  I  know  about 
them.  For  several  months  I  have  been 
sending  out  an  average  of  two  hun- 
dred letters  per  month  in  answer  to 
your  queries,  and  at  my  own  expense. 
To  the  ten  hams  who  included  SASE's 
with  their  queries  —  I  am  grateful. 
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This  article  is  being  written  while 
on  vacation  in  the  southeast  -  at  the 
moment,  Pensacola  -  and  the  most 
amazing  thing  that  occurs  on  each 
vacation,  is  the  realization  of  the 
broadening  scope  of  2  meter  com- 
munications! In  the  Third  U.S.  Army 
MARS  area -North  and  South 
Carolina,  Georgia,  Florida,  Tennessee, 
Alabama  and  Mississippi  -  there  are 
over  thirty  MARS  repeaters,  covering 
most  of  the  very  large  area!  Several 
other  machines  are  being  readied,  and 
pretty  soon  you'll  have  to  tum  off 
your  transceiver  to  get  away  from  it 
all! 

A  word  about  prefixes:  In  Third 
Army  area,  W  is  changed  to  A,  K 
becomes  AA,  WA  is  changed  to  AD, 
WN  and  WB  are  changed  to  AL.  KP4 
and  KV4  are  both  changed  to  AE6  (a 
paradox  that  might  cause  some 
trouble  in  the  event  we  sign  up  both 
KP4AA  and  KV4AA  . . .  they  woufd 
both  be  assigned  the  call  AE6AA!). 

Listen  any  evening  on  4001.5, 
4015,  4020,  4025,  4030  and  4035 
kHz  for  our  typical  operations,  and 
then  write  for  more  details.  We'd  lil<e 
to  have  you! 

See  you  next  month  .  .  .        A4SCF 


n  FILES 
PETITIONS 


There  have  been  six  petitions  filed 
by  73  on  the  new  repeater  regulations 
so  far  —  with  more  in  the  offing.  The 
new  rules  have  some  advantages,  to  be 
sure,  but  the  disadvantages  seem  to 
overshadow  them  and  73  has  filed 
with  the  FCC  on  the  sharpest  points 
of  objection. 

For  instance  there  is  the  matter  of 
the  prohibition  of  cross  banding  of 
repeaters.  There  has  been  no  example 
known  to  the  73  staff  of  any  serious 
problems  arising  from  this  practice. 
To  the  contrary,  those  few  repeaters 
which  have  this  function  have  been 
most  popular  and  have  provided  a 
valuable  service  interconnecting  the 
groups  using  one  band  with  those 
using  another. 

The  FCC,  the  Amateur  Division  of 
the  FCC  and  the  Commissioners  need 
to  be  reminded  that  this  is  amateur 
radio  —  it  is  a  hobby  —  and  that  we 
need  latitude  to  experiment  and  de- 
velop systems  of  communications. 
The  Commission  deals  99%  or  more  of 
the  time  with  commercial  users  and 
perhaps  this  has  biased  their  judgment 
for  the  new  regulations  seem,  more 
fitted  to  commercial  operations  than 
amateur. 


DEEG  DIGS  NEW  HAIVIPSHIRE 

Here  is  Fred  Desg  K6AEH,  the  sales  manager  of  Standard  Communications,  making  a 
nice  DX  repeater  contact  Irom  the  top  of  Pack  Monadnodc,  the  site  of  the  WAIKGO 
repeater.  The  antenna  on  the  side  of  the  fire  tower  behind  Fred  is  the  receiving  antenna 
for  KGO  —  height  2300  feet  above  sea  level  and  radio  fiorizon  sbout  one  hundred  miles. 
-ft  took  one  of  the  worst  muggy  spoils  in  the  history  of  New  Hampshire  to  get  Fred  on  his 
way  back  to  "sunny"  Cahfomia. 

The  new  Standard  repeater  is  now  set  up  in  the  sajne  toiver  and  pKSvidiag  &ie  FK 
coverage  for  a  good  deal  of  New  England. 

And  what  hand  unit  is  Fred  using?  A  Standard,  of  coursel 


If  the  Commission  would  restrain 
itself  and  provide  regulations  only 
when  there  is  a  clearly  demonstrated 
need  for  them  —  only  when  amateurs 
have  demonstrated  that  they  are  un- 
able to  manage  their  own  affairs,  then 
the  growth  and  technical  development 
of  the  hobby  could  move  forward 
relatively  unimpeded.  The  fact  is  that 
even  though  we  had  no  regulations 
covering  repeaters,  we  had  no  real 
need  for  them.  One  would  wish  that 
the  Commission  would  ignore  the 
requests  of  amateurs  who  need  the 
security  blanket  of  exact  and  detailed 
rules. 

Repeaters  have  shown,  more  than 
any  other  amateur  groups,  that  they 
are  able  to  regulate  themselves.  The 
cooperation  has  been  epochal.  Inter- 
ference has  been  kept  to  a  mini- 
mum —  intergroup  hassles  have  been 
ironed  out  just  about  everywhere  — 
jamming  has  been  coped  with  — 
frequencies  have  been  coordinated  — 
standards  have  been  agreed  upon  and 
all  but  a  few  really  hardheaded  re- 
peater groups  have  fallen  into  line. 

In  the  face  of  this  truly  remarkable 
progres,  the  FCC  repeater  rules  are  an 
insensitive  slap  in  the  face.  We  have 
little  for  which  to  thank  the  few 
amateurs  who  initiated  this  action 
several  years  ago.  Perhaps  it  is  only 
fitting  that  Gordon  Pugh  W2GHR  is 
one  of  the  hardest  hit  by  the  new  regs. 


CONTEST 


1973  Friendly  Firebird 
QSO  Party 

Date:  From  January  6,  1973  at  1800 
GMT  to  January  7,  1973  at  1800 
GIMT. 

Group:    General  Motor's  World  Wide 
Employees  and  Retirees. 
Call;  "CO  Firebird"  on  phone  or  "CQ 
FB"  on  CW. 

Exhange:  Signal  report.  State  (or 
country)  and  Handle  plus  Firebird 
members  will  send  a  four-digit  num- 
ber corresponding  to  his  General  Mo- 
tors Operating  Unit  (i.e.,  "0101"  for 
AC  Spark  Plug  Division!.  Send  SASE 
to  W9MDW  for  cross  reference  sheet. 
Scoring:  One  point  per  QSO.  Work 
each  station  only  once  regardless  of 
frequency. 

Multiplier:  Number  of  different  opera- 
ting unit  numbers. 

Total  Score;  Total  QSO  points  times 
total  operating  unit  numbers. 
Frequency:  Any  frequency,  but  sug- 
gest 3.985,  7.285,  14.285,  21.385, 
28.785,  50.520,  145.440  MHz  and 
near  bottom  of  each  novice  band. 
Logs:  Send  to  Dick  McClain  W9MDW, 
1613  Cherry  Hill  Lane,  Kokoma, 
Indiana,  46901  by  February  15,  1973. 
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♦REPEATER  UPDATE, 
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ISTENING 

4  76  38  73  70  64  82 


SAROC 


Disappointment 
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a^^^j£ 


CT 

W1WHZ 

Norwiilk147.99 

-147.39 

IL 

WB9INL 

Hinsdale 

07-67 

It 

WB9AET 

Wstrn  Springs 

224.f 

-222.8 

MA 

K1JMR 

Delete 

MA 

WIMTV 

Westfield 

18-70 

MA 

WA1KHC 

Peiham 

13-73 

MA 

WHFL 

Faxboro 

3T    91 

MA 

WAILUT 

Delete 

MA 

W1HEB 

Boston  147.96 

-147.36 

NH 

KIMNS 

Derry    E3.58-52.52.98 

NJ 

W2QW 

Martinsville   D25- 625* 

MJ 

WB2LPV 

Oakland 

10-70 

NY 

DVA2UYJ 

Delete 

NY 

WA2MBT 

Plattsburgh 

22   82 

NY 

WA2KEC/2 

Manhattan   41) 

-147.00 

NY 

WA2ZWP 

Brooklyn      205-805* 

NY 

WB2ZI0 

Staten  Island 

145. 935-1 46.535' 

NY 

WA1UYJ 

Delete 

NY 

WA2NVT 

Piattshurgh 

22-82 

NY 

WA2PDJ 

Bell  ma  re 

25-85 

NY 

W20QI 

Brookhaven 

147.12 

-146.82 
58-82 

NY 

WA2KSB 

Wading  River 

10-70 

NY 

WA2QNN 

Delete 

OH 

K8ALB 

Toledn 

Delete 

OH 

W6SCRL 

Delete 

OH 

WBSCSV 

Springfield 

13-73 

PA 

WASaCE 

Pittsburgli 

28-88 

PA 

WA3BJS 

Pittsburgh 

16-7G 

PA 

WA3BN0 

Pittsburgli 

37-97 

*Lciaking  for  a  147  pair. 

UPDATES 
REQUESTED 

The  next  printing  of  the  full  list  of 
all  repeaters  in  the  world  is  scheduled 
for  the  April  issue  of  73.  It  would  be 
appreciated  if  every '  repeater  group 
would  send  in  at  least  a  card  giving  all 
-possible  repeater  information  for  your 
area— including  the  frequencies  of 
your  repeater,  the  town  it  is  located 
in,  a  mailing  address  for  corres- 
pondence—a list  of  all  other  repeat- 
ers in  your  area  -  calls  -  towns  of 
location  and  channels  used.  It  is  much 
easier  to  make  up  a  list  with  too  much 
information  than  too  little. 

The  FM  Repeater  Atlas  is  updated 
three  times  a  year,  so  it  is  important 
that  all  changes  in  repeater  channels, 
calls,  or  location  be  reported  as  soon 
as  they  are  known.  Thousands  of 
amateurs  depend  upon  this  atlas  to 
help  them  to  keep  in  contact  with 
repeaters  as  they  travel  —  don't  disap- 
point them  by  letting  your  listing  or 
that  for  your  area  get  behind. 


The  FM  program  at  Saroc  last  year 
left  a  lot  to  be  desired  so  I  offered  to 
set  up  an  FM  Symposium  for  this 
convention  that  would  hopefully  be 
better.  Along  about  the  time  I  had 
things  nearly  organized,  I  got  a  call 
from  Leonard  l^orman,  the  chap  who 
runs  the  convention  —  someone  had 
threatened  not  to  exhibit  if  i  ran  the 
FM  program  —  it  was  all  off,  he  would 
set  up  his  own  FM  program. 

Was  it  an  advertiser  who  has  been 
banned  from  the  pages  of  73  or  a 
fellow  publisher  in  a  panic  after  seeing 
the  November  73?  Unless  I  have  some 
very  secret  enemies,  I  can  only  think 
of  about  three  possible  people  who 
could  have  pulled  that  one. 

Whoever  it  was  saved  me  a  lot  of 
time  and  expense.  They  also  cut  my 
enthusiasm  for  Saroc  by  about  98%.  If 
it  weren't  for  the  chance  to  sit  and 
talk  with  a  whole  lot  of  good  old 
friends,  I  would  pass  it  up.  Las  Vegas 
is  a  gaudy,  expensive,  plastic  bore. 
Sour  grapes  —  right? 

Wayne 


50  MHz  BAND 


Bill  Turner  WA0ABI 
5  Chestnut  Court 
St.  Peters  MO  63376 


K8LEE  reports  an  opening  to 
South  America  on  the  19th  of  Sep- 
tember around  2240  Z.  A  few  minutes 
earlier,  weak  signals  had  been  heard 
from  Florida  (W4GDS)  and  these  con- 
tinued intermittently  during  the  ap- 
proximately one  hour  the  band  was 
open.  Wayne,  WA8PEB  and  K4JBV 
worked  LU8AHW  (CW  and  SSB), 
LU3EX  and  HK30K  (AM)  during  this 
period.  Tapes  played  over  the  tele- 
phone confirm  the  excellent  signals 
received.  There  was  apparently  no 
connection  between  the  two  open- 
ings. Florida  was  weat;  E  while 
South  America  was  rather  strong  TE, 
peaking  at  times  to  S9.  Wayne  reports 
these  signals  were  also  heard  in 
Indiana  but  were  rather  faint  there. 
Did  anyone  else  manage  to  work  this 
opening? 


Jim,  K7ZFG/6,  passes  along  some 
further  information  relating  to  the 
carrier  null  instability  sometimes  ex- 
perienced with  the  Swan  250.  "In 
mine,  the  carrier  balanced  with  the 
start  of  transmission,  drifting  to  near 
full  carrier  after  about  a  minute. 
Eventually  the  control  was  so  far  off 
center  that  the  carrier  couldn't  be 
balanced  even  at  the  start  of  transmis- 
sion. IVly  solution  was  to  replace 
R1305  and  R1309  with  47K,  1  watt 
resistors  and  replace  R1306  and 
R131D  with  100K,  1  watt  resistors. 
After  this,  the  carrier  balanced  in  the 
center  as  it  did  when  new,  and  hasn't 
caused  trouble  since ...  it  might  be 
advisable  to  use  2  watt  units  for 
additional  stability  and  also  replace 
R1307  with  a  1  watt  resistor." 

I  might  add  that  it  is  not  uncom- 
mon to  find  a  new  7360  which  will 
not  balance  with  the  original  resistors; 
often  it  is  inconvenient  or  impossible 
to  try  several  tubes  in  order  to  find 
one  which  will  work  properly.  The 
solution  is  to  reduce  the  fixed  resis- 
tance on  one  side  of  the  circuit  and 
increase  it  a  like  amount  on  the 
opposite  side.  The  unbalance  caused 
will  correct  the  unbalance  within  the 
tube.  Decrease  the  resistance  on  the 
side  to  which  the  null  pot  must  be 
turned  to  come  close  to  a  null.  The. 
amount  of  resistance  change  is  deter- 
mined by  the  unbalance  in  the  tuba 
Try  20  0/0  for  starters.  This  change 
may  also  be  used  to  temporarily  cure 
the  problem  in  a  rig  with  an  old  tube 
which  has  become  unbalanced  witii 
age.  This  will  allow  you  to  stay  on  the 
air  while  a  new  tube  is  being  obtained. 

K5MTK  writes  from  Fort  Worth  to 
say  that  he  has  found  the  problem  in 
his  Globe  Hi-Bander  and  will  shortly 
be  back  on  the  air  -  this  time  with  a 
new  5  element  beam.  Elmer  also 
passes  along  the  information  that  the 
Arlington  Radio  Club  meets  Monday 
evening  at  2000  local  on  50.8  and  the 
Tarrant  County  Six  Meter  Emergency 
Net  meets  every  night  at  2100  on 
50.7. 

Lowell,  WB4WNV,  asks  "Do  you 
know  of  any  net  type  operations  on  6 
meters  in  the  north  Georgia  area? 
How  about  even  any  individual  sta^ 
tions  that  operate  regularly?"  I  don't 
know  of  any  active  nets  or  individuals 
in  your  area.  Georgia  has  always  been 
rare  in  this  area  either  because  of  the 
distance  or  lack  of  activity.  I  have 
always  assumed  it  to  be  the  latter. 
Perhaps  one  of  our  readers  will  offer 
your  group  assistance  in  getting  on  the 
air,  and  let  us  know  about  the  local 
activity,  too. 

Peter,  WA8HXIV1,  writes  to  say  that 
he  and  WB6ECD  have  both  worked 
and  confirmed  contacts  with  VE1 ASJ. 
There  seems  to  have  been  some  con- 
fusion   about   the   comment    in    the 
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73  MAGAZINE 


Amateur  FM 
Comes  of  Age 


As  new  as  tomorrow!  The  Tempo  Commercial  Line  VHF 
transceivers  offer  commercial  performance  at  amateur 
prices.  Botfi  units  include  an  audio  limiter  to  assure  con- 
stant deviation  at  all  times  and  an  instantaneous  impulse 
squelch.  h/Hcrophone,  power  cord,  mounting  bracket  and 
one  pair  of  crystals  is  included. 


TEMP0ICL220 


Frequency  Range:  220-225  MHz  (2  MHz  operaling  range) 

Njmber  of  Channels:  12  channel  capability  for  transmit 

and  receive 

Frequency  Stabiiity:  i!:(J.O0l%  {-£0*^  to  +60^) 

Audio  Outpirl:  2  Watts  minimurn  w/interr>ai  speaker  {al 

legs  Khan  10%  distortion) 

The  price:  J329.0O 


TEMP0ICLM6 

Frequency  Range:  146-148  MHz 

Same  general  specitications  as  CL  220 

The  price:  S279.00 


TEMPOUmp 


TfLly  mobile,  the  Tempo/fmp  2  meter  3  watt  portable 
gives  amateurs  3  watts,  or  a  battery  savfng  Vz  watt,  FM 
ta!k  power  anyplace  at  anyUme.  With  a  leather  carrying 
case  included,  this  little  transceiver  wili  operate  in  Ihe 
tietd,  in  a  car.  of  at  home  with  an  accessory  AC  power 
supply.  The  battery  pack  is  included.  Tlie  price:  $225-00 
[Accessory  rechargeabJe  battery  available:  S22.00) 


TEMPOI 
220TR 


A  brand  new  220  MHz  solid  state  AM/FM  Jransceivef.  The 
220  TR's  power  output  is  4  Watts  FM,  1.5  Walls  AM.  The 
receiver  is  double  conversion  with  a  tunable  receiver. 
Sensitivity  is  typically  ,3  microvolts  for  20  db  quieting. 
Tuning  Js  acCQirkplisheti  in  two  bands,  220-222.5  MHz  and 
222.6-225  MHz.   Price  S220.00 


TEMPOI£mv2 


So  much  lor  so  littlei  Thrs  little  ID  Watt  VHF  FM  trans- 
ceiver otters  high  quality  performance  and  features 
f|  usually  found  only  on  more  expensive  units.  Features 
such  as  AFC  on  receive  and  separate  swttctiable  Trans- 
mit/Receive sections.  fnclucTes  mounting  bracket,  heavy 
duty  power  cord  and  provisions  tor  accessory  AC  power 
supply.  Frequency:  146-148  MHz,  11  channels,  25  KHz 
channel  spacing.  13.8  VDC  ilO%  operation  (standby 
-too   ma.  receive  -150  ma.  Uansmit-3.0  amp.)    S199.00 


TEMPO  ITPL 

hleb  power 

tm  amplifiers 


PRICt 


TP  LI  002-3 

TP  LI  002-38 

TPL802 

TPL8029 

TPL5a2 

TPL502B 

TPL2S2.A2 

TPL445-10 

TPt.445-30 

TPL445  30B 


5  lo  25W 

1-3W 

5W 

1  to  3W 

S  to  15W 

1  M  3W 

1W 

1  to  2,SW 

4W 

1W 


TCP  12A  Control  Hflad  . 


lOO-iasw 
SOW 
BOW 
80W 
3S-S5W 
45W 
25W 
12W 
3DW 
30W 
$M,00 


2M 

2M 

2M 

2M 

2M 

2M 

2M 

440MHI 

440MHz 


$220.00 
$236.00 
$180.00 
1195.00 
$105.00 
S130.00 

s  as. 00 

£125  00 
$215.00 


440MHz    S235.00 


TEMPOUmb 


So  much  tor  so  little!  2  watt  VHF/FM  hand 
held.  6  Channel  capability,  solid  state^  12 
VDC,  144-148  MHz  (any  two  MHz),  includes  1 
pair  of  crystals,  buill-in  charging  terrninals  for 
ni-cad  ceflSj  S-meler.  battery  fevel  meter, 
lelescoprng  whip  anienna,  internal  speaker  & 
microphone.  S189.00 


TEMPOi6N2 

The  Tempo  BK2  meets  the  demand  for  a  high  power  six 
meter  and  two  meter  power  amplifier.  Using  a  pair  of 
Eimac  8874  tubes  il  provides  200Q  watts  PEP  input  on 
SSB  and  1000  watts  input  on  CW  and  FM.  Completely 
self-contained  in  one  small  desk  mount  cabinet  with  m- 
ternar  solid  state  power  supply,  butit  in  blower  and  RF 
relative  power  indicator. 


Km mmiii 


11Z40  W.  Olympic  Blvd.,  Los  flngeles,  Calif.  90064    213/*77-6701 
931  N.  Euclid,  Anaheim,  Cafif.  92801  714/772-9200 

Butter,  Missouri  64730  816/679-3127 
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October  column  to  the  effect  that 
Andy  had  not  made  a  California  con- 
tact. Tiiis  comment  was  in  reference 
to  tlie  July  18-19  DXpedition  to 
Prince  Edward  Island  only,  not  the 
.season  as  a  whole. 

The  "K20AW"  frequency  counter 
has  been  in  operation  for  over  a 
month  at  this  writing ...  it  works 
perfectly.  I  would  highly  recommend 
it  to  anyone  in  need  of  a  frequency 
measuring  device.  The  next  project  for 
this  station  wifl  be  an  outboard  mixer 
to  combine  the  vfo,  carrier  oscillator 
and  heterodyne  oscillator  signals  and 
allow  continuous  monitoring  of  the 
receive  and  transmit  frequency.  First 
thoughts  are  for  perhaps  a  pair  of 
40673's  —  comments  from  those  who 
have  accomplished  this  already,  would 
be  appreciated. 

The  December  openings  won't  be 
far  off  by  the  time  you  read  this  —  is 
your  rig  in  good  shape  and  ready  for 
the  "Second  Season?" 

WA0ABI 


NEW  CERTIFICATE 
THREATENED 


It  obviously  Had  to  come  to  this:  a 
certificate  for  making  one  contact! 
The  Navassa  DXpedition  crew  of 
KC4DX  have  announced  a  certificate 
which  is  available  to  any  operator  who 
managed  to  get  through  the  tremen- 
dous pileups  and  make  a  contact. 

It  is  hard  to  believe  that  anything  as 
nice  as  this  is  available  for  only  one 
dollar!  Why,  that  barely  covers  the 
postage  and  handling,  not  to  mention 
having  a  little  left  over  for  the  Atlanta 
club  to  put  toward  another  expedi- 
tion. 

If  you  are  one  of  the  few  lucky  and 
persistent  DXers  who  did  contact 
KC4DX  all  you  have  to  do  to  have 
this  outstanding  award  is  send  a  con- 
firmation of  the  contact  to  His  Emi- 
nence ChazCone,  Box  11555,  Atlanta 
GA  30305,  include  one  dollar  (mini- 
mum —  no  maximum  has  been  set, 
but  the  members  of  the  DXpedition 
do  go  around  on  bended  knee  a  lot 
when  hints  of  donations  are 
made)  —  why  not  make  it  $2  —  you'd 
spend  that  on  a  movie. 


HOT  GEAR  WITH 


VSHU  FT  101  Ha.  1D703S 
Standjfd  2m  FIM  Ho.  102703 
Drake  MLZ  NO-  201S9 
Siandafd  SRC.B06A^ 

No. 009210 
AerolQrve  6M  355LT, 

Ko.  6S5064 


WA2VSW  4/72 

W6NPV  4/72 

WB2LLR  4/72 


Standard  SRC  306M, 
No.  102703 


Lalsyetle  WA.410 
No.  M9210 
Coll..  62S1  No-  10728 

WRL  Duo-Bndr  601*)AT^2 
HR-2A.  1 1  Chan.,  04.07152 
Suvdir  CygnEl  270, No.  313022 
Collins  Mic  Mod.  MMs, 
No.  42D4 

HBilh  HW  100  &  AC  PS  IVAJJCP 

Swan  270B.  Mo.  M^395430     WSHST 


RR  Poirca  B/72 

Grd.Clrl.Trnil. 

WYC 

C  Mathias  6/72 
3234  Corofiado  Ave 
Imperial  B«i}ch  CA 


WAJKDO 

MSU  ARC 

E-L^sing  Ml 

VIIA6FCY 

WA11MVC 

K4ACJ 

K4ACJ 


5/72 
fi.72 

in2 

9172 
9172 

a/72 


10/72 


RTTY  PICTURES 

We  plan  to  run  a  RTTY  picture 
every  month  in  these  pages.  Have  any 
particularly  interesting  examples  you 
would  like  to  see  published?  Send  'em 
in! 


MOBE 
BEPEMER  BULES 

Applications  filed  after  October  77, 
J972—AU  amateur  applications  filed 
on  or  after  October  17,  1972;  must 
comply  with  the  new  rules  adopted  in 
Docket  No.  18803. 

Existing  stations  —  A  station  operat- 
ing as  a  repeater  station,  and/or  one 
authorized  for  remote  control,  whose 
license  was  granted  as  a  result  of  an 
application  filed  prior  to  October  17, 
1972,  should  comply  with  the  new 
rules  adopted  in  Docket  18803  to  the 
extent  possible  after  that  date,  but 
must  fully  corrply  by  no  later  than 
June  30,  1973.  Applications  for  such 
statiortsreceived  prior  to  October  17, 
1972,  will  only  be  granted  authoriza- 
tion for  operation  for  the  balance  of 
the  original  license  term  without  pay- 
ment of  additional  filing  fees.  If  a 
■renewal  or  additional  privileges  are 
requested,  normal  filing  fees  will  be 
required.  Applications  for  station  li- 
cense modification  filed  after  April 
30,  1973,  may  not  be  processed  in 
time  to  permit  continuity  of  opera- 
tion, 

IVa/Vers  —  The  granting  of  waiver  re- 
quests except  under  the  most  exigent 
circumstances  are  not  contemplated. 
I ntra-community  -The  Report  ar>d 
Order  and  the  rules  speak  of  limiting 
repeater  station  coverage  to  intra- 
community  amataur  radiocommunica- 
tions.  In  consonance  with  the  rules 
limiting  to  two  the  number  of  repeat- 
er stations  operating  in  tandem,  intra- 
community  is  considered  the  maxi- 
mum area  covered  by  such  a  network. 
Call  s/jn.?— Beginning  October  17, 
1972,  a  license  issued  for  a  repeater 
station  will  authorize  a  call  sign  fiaving 
the  prefix  WR  followed  by  the  num- 
ber of  the  applicable  FCC  district.  The 
suffix  will  be  three  letters  assigned 
systematically  starting  with  AAA. 

AND  IWORE... 

Rules  amended  to  exclude  business 
and  commercial  third  party  traffic 
from  amateur  operation;  new  rules 
proposed  to  permit  limited  compensa- 
tion and  to  modify  logging  require- 
ments. 

Part    97    of    the    Rules    has    been 
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73  IVIAGAZIIME 


CONSIDERABLY  SPECIAL 
CONSIDERING  THE  SKCS 


2  METER  FM  TFUNSCEIVER  Model  SRC-146A 

Frequency 143-149  MHz 

(2M Hz  spread) 

Number  of  channels 5 

Supplied  with  146.94  simplex, 

146.34 /.94  (same  plug  in 

crystals  as  SR-C326M ) 

R.F.  output 2  watt  minimunn 

Sensitivity better  than  0.4 

uv/20  DBQ.S. 

Audio  output 500  mw 

^  Meter monitors  battery  voltage  on 

■  Tx,  S  Meter  on  Rx 

fl  Current  drain 620  ma  Tx, 

-|-f-„.-'^"|;s,.i.  15  ma  Rx  standby 

Size.  .  .8%"  highi  x  3"  wide  x  1  W  deep 
Weight 24  oz..  less  batteries 

Options:  Private  channel  (CTCSS),  external mic,  ormic-speaker, 
stubby  tiexible  antenna,  des/c  top  charger,  leather  case. 

00 

Suggested 
Amateur 
Net  Price 


NEW  2  METER  REPEATER 

SCA-RPT-1 
AN  solid  state,  2M,  10W,  FM 
REPEATER.  Built-in  C.O.R.,  adjustable 
carrier  delay  and  time  out  timer. 


Write  tor  complete  specifications  and  cost. 

Standard 

COMMUNICATIONS  CORP. 

213  /  775-6284  ■  639  North  Marine  Avenue,  Wilmington,  California  90744 


amended  by  the  Commission  to  pro- 
hibit amateur  operators  from  trans- 
mitting messages  over  amateur  radio 
stations  for  business  and  commercial 
parties  (Doctcet  192451.  (Tliird  party 
traffic  is  defined  as  amateur  radio- 
communication  bv  or  under  the  super- 
vision of  the  controt  operator  at  an 
amateur  radio  station  to  another  ama- 
teur radio  station  on  behalf  of  any 
one  other  than  tfie  control  operator.l 
In  a  separate  but  related  action,  the 
Commission  issued  a  Notice  of  Pro- 
posed Rule  IVIaking  concerning  pos- 
sible limited  compensation  for  ama- 
teur club  station  control  operators 
and  possible  relaxation  of  the  logging 
requirement  for  third  party  communi- 
cations. 

In  a  Notice  of  Inquiry  released  May 
5,  1971,  the  Commission  requested 
comments  on  whether  any  restriction 
on  the  use  of  amateur  radio  stations 
by  non-amateur  organizations  was 
needed,  and  if  so  what  those  restric- 
tions should  be.  The  inquiry  resulted 
from  petitions  to  change  the  present 
rule  {Section  97.39)  which  prohibits 
certain  organizations  from  obtaining 
amateur  station  licenses  or  having  an 
amateur  operator  use  his  station  in 
their  behalf. 

The  Commission  said  that  radio 
communications,  the  sole  purpose  of 
which  was  to  facilitate  business  and 
commercial  traffic,  was  not  in  keeping 
with  the  intended  purpose  of  the 
Amateur  Service,  and  should  not  be 
allowed  except  for  emergency  com- 
munication. Amateur  licenses  will 
thus  not  be  issued  to  schools,  com- 
panies, corporations,  associations  or 
other  organizations.  The  Commission 
explained  that  to  prohibit  third  party 
traffic  entirely  would  tend  to  stifle 
one  of  the  basic  purposes  of  the 
Amateur  Radio  Service,  which  is  to 
provide  a  voluntary  non-commercial 
radio  service,  but  to  allow  all  third 
party  communications  would  tend  to 
cause  increased  corvgestion  in  the  ama- 
teur bands. 

The  rules  become  effective  Deeerr^ 
ber  1,  1972. 

The  provisions  of  Sections 
97.114(b)  and  97.112  prohibit  the 
American  Radio  Relay  League's  long 
standing  practice  of  providing  corrv 
pensation  to  the  control  operators  of 
station  W1AW,  vtfhich  transmits  code 
practice  and  informational  bulletins  of 
particular  significance  to  amateur  li- 
censees. In  a  Notice,  however,  the 
Commission  proposed  rules  which 
would  allow  this  compensation  and 
granted  a  waiver  of  the  Rules  to 
W1  AW  to  permit  it  to  continue  opera- 
tion pending  final  action  on  the  No- 
tice. It  said  that  other  club  stations 
providing  similar  services  may  also 
apply  for  waivers.  The  Commission 
invited  comments  on  vrfiether  to  allow 


any  bona  fide  ama  teur  organ  ization  to 
operate  a  station  and  provide  reason- 
able compensation  to  the  control 
operator  when  the  station  transmits 
material  solely  related  to  the  Amateur 
Radio  Service  or  whether  to  create  a 
new  class  of  amateur  station. 

Comments  were  also  invited  on  the 
usefulness  of  the  Section  97.103(5)0) 
of  the  Rules,  which  requires  that  an 
amateur  radio  station  log  include  a 
notation  of  third  party  messages  sent 
or  received,  including  names  of  all 
participants  and  a  brief  description  of 
the  message  content. 
•  Comments  are  due  by  December 
20,  1972,  by  Report  and  Order  and 
Notice  of  Proposed  Rule  IVIaking. 
C-ommissioners  Burch  (Chairman), 
Robert  E.  Lee,  H.  Rax  Lee,  Wiley  and 
Hooks  with  Commissioner  Johnson 
dissenting. 


AMERICAN  AMATEURS 

MAY  EXCHANGE  SATELLITE  DATA 

WITH  GERMAN  AMATEURS 

The  FCC  issued  a  Public  Notice  on 
the  above  on  October  5,  1972.  The 
text  follows: 

InforrTHtion  has  been  received  by 
the  Commission  that  the  Bundes  Post 
of  the  Federal  Republic  of  Germany 
has  no  objection  to  the  exchange  of 
third  party  traffic  with  German  ama- 
teurs relating  to  an  exchange  of  tech- 
nical data  in  connection  with  the 
launch  of  OSCAR  6  amateur  satellite 
and  throughout  its  orbit  period. 

Such  third  party  traffic  may  be 
directed  to  other  amateur  operators  in 
Germany  only  concerning  the  subject 
satellite  operation.  There  is  no  change 
in  the  status  of  the  general  conditions 
relative  to  normal  third  party  traffic 
betvireen  the  Federal  Republic  of 
Germany  and  the  United  States.  The 
Commission  concurs,  therefore,  with 
the  limited  relaxation  of  third  party 
traffic  concerning  OSCAR  6  and  has 
no  objections  to  Amaerican  amateur 
operators  engaging  in  such  exchanges 
of  Information! 


NEV^    PRODUCTS 


low  AMPLIFIER  FOR  THE  TR-22 


How  many  OM's  zecxignizs  Rod  VK3CR? 


The  R.L.  Drake  Company  has 
finally  expanded  their  FM  line  with  a 
small  piece  of  gear  that  will  no  doubt 
increase  the  happiness  of  a  lot  of 
already  happy  FMers.  The  specific 
unit  is  the  AA-10  FM  amplifier  de- 
signed to  be  driven  by  the  one  watt 
available  from  a  TR-22.  Rated  at  10 
watts  output,  it  will  give  you  that 
extra  punch  ttiat  is  lacking  when  just 
using  the  transceiver.  While  10  watts 
alone  is  not  exactly  a  high  power 
figure  compared  to  some  of  the  mo- 
biles running  around  today,  the  10  dB 
gain  available  from  this  amplifier  is 
bound  to  make  a  big  difference  in  the 
number  of  repeaters  that  you  can  get 
through  to. 

Inside  the  case  nestles  a  TRW 
PT4544  transistor  mounted  on  the 
neatest  circuit  board  you've  ever  seen. 
The  T/R  switching  is  all  automatic 
through  the  use  of  diodes  ...  no  re- 
lays to  clutter  up  things.  The  instruc- 
tion book  is  very  good  and  identifies 
each  part  along  with  complete  direc- 
tions on  how  to  retune  the  unit  if  the 
need  arises.  I  tried  touching  up  the 
output  a  bit  but  was  thoroughly  dis- 
appointed. The  Drake  people  had  the 
audacity  to  sell  us  a  perfect  product! 
All  the  coils  were  exactly  pretuned  at 
the  factory.  There's  just  no  fun  in  it 
anymore  .  .  . 

The  amplifier  is  rated  to  operate 
with  inputs  between  1  and  1 .8  watts? " 
Feeding  approximately  2/3  of  a  watt 
into  it  still  produced  a  respectable 
output  of  8  watts.  With  its  compact 
size,  a  nest  little  transceiver  could  be 
wired  up  using  those  small  commercial 
receiver  and  transmitter  modules. 
Mount  the  boards  and  crystals  in  an 
attractive  little  case  and  mount  the 
AA-10  on  the  rear.  Right  outside 
where  it  looks  the  best,  the  AA-10 
sells  for  S49.95.  Also  available  Is  a 
matching  ac  supply,  the  AC-10,  for 
S39.95.  From  R.  L.  Drake  Co., 
Miamisburg  OH. 
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Heathkit  has  announced  its  entry 
into  the  QRP  transceiver  field  with  a 
new  three  band  CW  rig.  The  HW-7  is 
designed  for  40,  20  and  15  meters 
with  vfo  or  crv.stal  controlled  opera- 
tion on  all  three  bands.  The  receiver  is 
claimed  to  have  better  than  1  )iV 
sensitivity,  which  is  pretty  good  corv 
siderjng  that  it  is  not  a  superhet  but  a 
direct  conversion  Synchrodyne.  The 
transmitter  input  power  is  3W  on  40, 
2.5W  on  20  and  2W  on  15  meters. 
While  this  is  nowhere  near  enough 
power  to  leisurely  earn  a  DX  certifi- 
cate (at  home  ...  in  your  spare  time) 
you  would  be  amazed  at  the  contacts 
possible  with  only  a  few  watts.  In 
October  WB2WY0  stopped  up  at  73 
while  on  vacation  and  i  got  a  look  at 
his  nearly  full  log  book.  He  runs  2W 
from  a  rig  inside  his  camper  to  a  piece 
of  tuned  wire  strung  out  to  the 
nearest  tree.  With  thissirnple  setup  he 
manages  to  work  across  the  country 
with  579  signal  reports! 

The  best  features  of  low  power 
operation  are  portability  and  freedom 
from  external  power  sources .  .  , 
ooops,  don't  forget  fun  I  The  HW-7  is 
designed  to  operate  from  an  external 
ac  supply  or  12V  batteries.  Just  plug 
in  a  fresh  set  and  disappear  into  the 
wilderness  for  a  while.  What  could  be 
more  appealing  than  operating  por- 
table VE8  from  the  banks  of  a  wild 
river  in  Canada? 

The  HW-7  features  push  button 
band  switching,  sidetone  and  a  relative 
output  meter  for  tuning  convenience. 
It  sells  for  S69.95  from  Heath 
Company,  Benton  Harbor  Ml  49022. 


50W  FM  AMP 


Emitter  Transistors,  it  exhibits  ex- 
treme sensitivity  and  tolerance  to 
VSWR  changes.  No  need  to  worry 
about  damage  if  your  coax  is  open  or 
shorted.  Although  the  input  is  rated  at 
5  watts  for  an  output  of  50,  the  high 
gain  input  transistor  will  amplify  only 
one  paltry  watt  enough  to  drive  the 
output  stage  to  40  watts  output!  With 
such  a  wide  range  of  input  powers 
that  can  drive  this  amplifier  to  a 
respectable  output,  the  unit  makes  an 
ideal  "universal  black  box"  for  FM 
work.  The  only  possible  complication 
would  be  the  failure  of  the  relay 
transistor  to  get  enough  rectified  rf 
under  low  power  conditions.  No  real 
problem  though  ...  for  the  circuit 
manual  gives  complete  instructions  on 
how  to  compensate  for  this  by  trim- 
mer  adjustnient. 

it  is  amazing  when  you  think  about 
a  seemingly  small  thing  like  package 
design  in  amateur  equipment ...  a  lot 
of  manufacturers  mount  their  circuit 
boards  in  a  metal  box  and  just  drill 
holes  for  the  power  leads  and  connec- 
tors somewhere  near  the  place  of 
connection  to  the  boards.  Whoever 
packaged  this  little  amp  had  some  idea 
of  what  most  of  us  would  be  doing 
with  it  —  tucking  it  up  out  of  the  way 
somewhere.  Notice  how  the  powier 
leads  and  both  connectors  are  mount- 
ed on  the  same  side  of  the  case.  With 
its  small  size  of  only  5x7x3,  one 
should  have  no  mounting  problems, 
$89,96  from  VHP  Specialists,  P.O. 
Box  167.  Vienna  VA  22180. 


NEW  HEATH  SCANNER 


M^S 


7^^ 


VHF  Specialists  offer  a  new  IVIodel 
5-50  two  meter  amplifier  for  the 
serious  FlWer.  Featuring  two  Balanced 


The  Heathkit  GRUO  Scanning 
Monitor  brings  you  up  to  eight  crystal 
frequencies  to  cover  the  active  VHF 
bands  in  your  particular  locality. 

The  GR-110  can  be  tuned  in  either 
a  manual  or  automatic  mode.  To  tune 
manually,  you  simply  depress  the 
front  panel  "manual"  switch  to  step 
to  any  desired  controlled  channel  0 
through  7,  which  Is  read  out  by  the 
digital  channel  indicator  for  fast 
identification. 

In  the  automatic  mode,  the  moni- 
tor scans  rapidly  through  all  eight 
channels  and  locks  on  to  the  first  one 
that   starts   a   transmission.    It  stays 


locked  on  that  channel  as  long  as  the 
transmission  continues.  If  transmis- 
sion stops,  the  monitor  will  release  the 
channels  after  four  seconds  and  re- 
sume scanning.  To  bypass  channels 
during  the  scan,  front  panel  push- 
buttons let  you  lock  out  any  channels 
yoO  desire.  A  priority  channel  is  also 
provided  which  takes  precedence  over 
all  other  channels.  The  monitor  auto- 
maticatly  locks  on  to  this  channel 
whenever  a  station  is  transmitting 
even  though  it  was  already  locked  on 
another  channel.  The  scanning  moni- 
tor works  equally  well  as  a  home  or 
mobile  unit.  Line  cords  are  provided 
for  120V  ac  or  12V  dc  battery  power, 
A  price  of  $119.95  and  four  evenincp 
of  your  time  will  get  you  in  on  all  the 
repeater  action.  Heath  Company, 
Benton  Harbor,  Michigan  49022. 


NEW  BIRD  WATTMETER 


Q 


The  new  model  4342  Dual  Watt- 
meter-VSWR  Monitor  displays  the 
three  prime  rf  transmission  measure- 
ments at  once  on  a  single  meter  face: 
Forward  and  reflected  power  are  in- 
dicated by  individual  pointers  and 
VSWR  is  monitored  on  a  third  scale 
from  the  intersection  of  the  two 
power  pointers. 

Unlike  most  VSWR  meters,  the 
model  4342  does  not  require  any 
adjustiTfients  to  full  scale  deflection,  or 
any  switching  before  VSWR  readings 
can  be  taken.  The  entire  set  of  three 
transmission  parameters  is  read  out 
simultaneously  during  normal  rf 
operations  or  during  maintenance  ad- 
justment procedures. 

Power  and  frequency  range  of  the 
new  Bird  Dual  Wanmeter-VSWR 
Monitor  depend  on  two  plug-in 
elements  selected  from  more  than 
eighty  choices  available  with  the  con> 
pany's  popular  THRU  LINE  Model  43. 
Full  scale  power  levels  at  ±5%  ac- 
curacy range  from  10  to  5000  watts 
for  reflected,  in  discrete  frequency 
Continued  on  Page  62 ,  ,  . 
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The  most  important 

development  since  tiie 

beginning  of  5STV 


ROBOT  MODEL  70  MONFTOR  AND  MODEL  80  CAMERA 


EACH 


Robot  Goes  Factory  Direct 


These  are  the  identical  camera  and  mon- 
itor that  have  been  selhng  through  deal- 
ers for  $495  and  $465.  But  with  our  new 
factory  direct  marketing  program  and 
our  substantial  growth  in  sales  volume  we 
can  now  offer  our  complete  line  of  SSTV 
equipment  at  new,  low  prices. 


ROBOT 


ROBOT  RESEARCH  INC. 

7591  Convoy  Court 
San  Di«go,  California  92111 


You  can  now  order  your  equipment  direct 
from  our  factory  and  we  will  ship  freight 
collect.  All  prices  are  F.O.B.  San  Diego, 
Ca.,  and  APPLY  IN  U.S.  &  CANADA 
ONLY! 

DIRECT  EXPORT  INQUIRIES  TO;  MAGNUS  OVEBSEAS  CORP. 
57t5  North  Lincoln  Avenua,  Chicago,  ML  6064$.  Cable  ULLMAG 


D  Please  send  your  new  factory  direct  price  list. 

D  Enciosed  $ Please  send  the  following 

equipment  via  AIR  n  or  SURFACE  D 
D  Model  70  Monitor  $295 
O   Model  80  Camera  S295 
D  25  mm  fl.9  lens  $25 


Name, 

A<Jdress_ 

Clty_ 


^Call. 


-Zip- 


CalifornTa  residents  add  5%  sales  tax. 


Robert  T.  Suding  W0LMD 
1  955  Ingalis  Street 
Lakewood  CO  80214 


THE 
AFSA 

IV  SSTV 
ANALYZER 


Slow  Scan  TV  has  three  key  frequencies; 
1200,  1500,  and  2300  Hz.  When  receiv- 
ing, the  most  critical  is  1200  Hz,  the  sync 
frequency.  When  transmitting,  the  1 500  to 
2300  Hz  range  is  the  critical  area  of  concern. 
Here  is  how  to  build  a  unit  which  will  solve 
both  tuning  problems. 

The  ideal  method  to  find  out  what  is 
happening  to  an  SSTV  signal  would  be  to 
instantaneously  analyze  every  Hertz  genera- 
ted and  comparatively  display  them  on  an 
oscilloscope.  The  limits  would  be  seen,  plus 
gray  scale,  gamma  correction,  and  transients. 
As  a  bonus,  RTTY  can  also  be  displayed  and 
instantaneous  shifting  errors  analyzed.  Com- 
plicated? Nope.  $10  worth  of  ICs  and 
transistors  should  do  it,  along  with  a  surplus 
'scope  tube. 

Theory 

This  unit  measures  the  time  the  positive 
going  portion  of  each  cycle  takes.  For  each 
Hertz,  an  oscilloscope  sweep  is  triggered 
when  the  incoming  signal  crosses  0  and  starts 
positive,  and  a  vertical  pulse  is  generated  180 
degrees  later  when  the  signal  again  crosses  0 
and  starts  negative.  The  trace  is  begun  at  the 


right  side  of  the  screen  near  the  bottom  and 
continues  at  a  linear,   semi-logarithmic   or 


AFSA  as  built  by  K7YZZ.  Semi-logarithmic  sweep. 
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logarithmic  (your  choice)  rate  towards  the 
left  near  the  bottom.  The  higher  the  fre- 
quency, the  shorter  time  the  Hertz  will  take, 
and  the  pulse  will  appear  closer  to  the  right 
side  of  the  screen;  whereas  a  lower  frequen- 
cy will  approach  the  left  side  of  the  screen 
the  closer  it  approaches  the  sweep  fre- 
quency. 

Three  previous  versions  have  been  built 
and  used  by  many  of  the  active  SSTVers 
over  the  last  two  years.  AFSA  IV  uses  an 
active  high  pass  filter/hmiter  with  a  gain  of 
500,  and  a  cutoff  of  1  200  cps  with  a  rolloff 
of  40  dB  per  octave.  Following  this  is  a 
non-critical  NPN  transistor  which  acts  as  an 
inverting,  clipping  and  interfacing  stage  to 
drive  two  TTL  singleshots. 

Positive  going  portions  of  the  incoming 
frequencies  trigger  the  delayer  singleshot. 
Since  the  highest  frequency  of  SSTV  is  2300 
Hz,  the  pul.<;e  at  the  end  of  the  sweep  would 
always  take  over  200  microseconds  to  occur, 
and  if  the  sweep  was  triggered  at  the 
beginning  there  would  be  a  considerable 
amount- of  wasted  sweep.  However,  by  using 
a  variable  singleshot  delayer,  the  sweep  may 
be  initiated  just  before  the  expected  2300 
Hz  pulse. 

The  sweep  op  amp  has  a  circuit  which 
allows  the  user  to  select  any  rate  and 
linearity  desired  by  varying  the  ratio  of  two 
potentiometers,  R3  and  R4.  The  ramp 
linearity  may  be  anything  from  exponential 
through  linear  (sawtooth)  to  logarithmic. 
Feedback  is  taken  from  the  emitter  of  the 
high  voltage  output  transistor  to  both  im- 
prove the  resulting  ramp  shape  and  the 
stability.  Previous  designs  suffered  from 
horizontal  drift,  but  this  one  stays  within  10 
Hz  from  cold  to  very  hot. 

Back  at  the  interfacing  transistor,  when 
the  positive  half  of  the  Hertz  is  done,  the 
vertical  pulse  generating  singleshot  is  trig- 
gered. Size  and  clarity  of  the  pulse  can  be 
varied  with  Rl.  Following  this  IC  is  a  high 
voltage  transistor  which  drives  one  'scope 
vertical  plate. 

Construction 

At  the  present  time,  1  don't  know  of  two 
identical  AFSA's  circuitwise,  much  less  lay- 
outwise.  The  'scope  tube  may  vary  from  2  to 
5  in.,  but  most  prefer  the  3  in.  size.  A  3HP1 


AFSA  o/  K7YZZ.  Inside  right  view.  Utilized  AFSA 

I!  circuitry.  (Toroids  instead  of  active  filter,  RTL 
instead  of  TTL  Singleshots,  not  drift  compensated. 
Used  more  parts.) 

would  be  nice  since  it  has  a  rectangular  face 
3  in.  wide  by  1  in.  high.  Some  AFSA's  are 
bunt  as  a  separate  unit,  while  1  prefer  to 
include  it  on  the  same  chassis  with  my 
monitor. 

The  electronics  are  very  non-critical  and 
similar  IC's  and  traiLsistors  may  be  inter- 
changed with  little  effect.  The  ones  specified 
are  the  simplest  and  cheapest  that  1  had 
available.  The  layout  should  be  in  a  rather 
straightforward  manner  to  prevent  feedback 
around  the  input/limiter  stage,  but  other 
than  that  just  keep  the  adjustment  pots 
accessible.  My  power  supplies  are  part  of  the 
monitor,  but  any  reasonably  well  regulated 
design  should  work  fine. 

If  you  are  building  this  unit  strictly  for 
RTTY  usage  on  the  standard  mark  and  space 
frequencies,  lower  the  active  filter  resistors 
from  9. IK  to  5.6K  and  from  4.7  Mf2  to  2.5 
Mi2.  This  will  then  raise  the  cutoff  fre- 
quency to  around  2000  Hz. 
Tuneup 

At  this  point  you  have  to  make  a  decision 
on  what  you  would  like  to  do  with  AFSA.  If 
you  build  AFSA  IV  as  given,  then  use  Table 
1  or  Tabic  11  to  initially  set  the  adjustments. 
Note  that  you  have  the  choice  of  semi-expo- 
nential, linear,  semi-logarithmic,  or  logarith- 
mic. 

My  SSTV  choice  is  semi-logarithmic.  Tliis 
gives  an  expanded  portion  around  the  sync 
frequency  range  of  1200  to  1500,  but  still 
doesn't  crowd  the  video  range  of  1500  to 
2300  too  badly.  The  linear  sweep  settings 
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POWER  5JPPLY 
6.3\/CT  TRANSFORMER  FOH     *5 
24VCT   TRANSFORMeR    FOR      +l£ 
RECEIVER  TRANSFORMER   FOR     +250 
REC€lVER   TRA\SPORWER  JN  f/2  WAVE   FOR    Z\ZOO 
6.3V  TRANSFORVEH  FOR  SCOPE  FILfiVENTS 
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(850  SHIFT) 


Fig.  1 .  Schematic  diagram  of  the  AFSA  IV  SSTV  analyzer. 


will  give  a  logarithmic  display  of  frequency 
which  seems  to  crowd  the  high  end.  It  does 
give  a  very  good  indication  of  unstable  sync 
pulse  frequencies  and  transients  occurring  in 
the  range  between  1200  and  1500.  The 
logarithmic  sweep  will  produce  a  linear 
display  of  frequency  (e.g.  1200-1300  Hz 
will  be  just  as  much  separated  as  2200—2300 
Hz).  This  display  is  good  for  measuring  and 
interpolating  frequency  departures  from  the 
standards. 

For  RTTY  use,  logarithmic  sweep  will 
enable  straddle  tuning,  but  it  tends  to  make 
1 70  Hz  shift  signals  difficult  to  tune  due  to 
the  small  separation  in  frequency.  Linear 
sweep  produces  a  nice  picture,  and  a  semi- 
exponential  sweep  would  give  even  better 
separation  to  the  narrow  shift.  However, 
straddle  tuning  becomes  quite  difficult  un- 
less fine  calibrations  are  made  when  cali- 
brating the  scope  frequencies  with  linear  or 
semi-exponential  shift. 

I  set  up  the  sweep  for  SSTV  use  by  using 
an  audio  generator  at  1500  Hz  and  adjust 
the  sweep  width  (R5),  horizontal  centering, 
and  vertical  centering  for  a  horizontal  hne 
that  just  sweeps  the  entire  face  of  the  'scope 
about  1/3  up  from  the  bottom.  The  pulse 
should  appear  somewhere  around  the  center 
of  the  screen.  Adjust  the  pulse  width  control 
so  that  the  pulse  is  a  sharp  line  extending  up 


from  the  base  line  to  about  1  /3  down  from 
the  top  of  the  screen. 

Ne.xt  1  set  the  generator  to  about  2500 
Hz  and  adjust  the  delay  (R2)  to  get  the  pulse 
just  inside  the  right  edge  of  the  screen.  After 
this  low  sweep  (R4)  is  adjusted  to  that  1 100 
Hz  is  just  inside  the  left  edge  of  the  screen. 
Middle  sweep  {R3)  is  adjusted  so  that  1750 
Hz  for  logarithmic,  1 600  Hz  for  semi- 
logarithmic,  or  1500  Hz  for  linear  occurs  in 
the  middle  of  the  screen. 

For  RTTY,  1  adjust  sweep  width  (R5) 
using  2400  Hz.  Adjust  delay  (R2)  using 
3100  Hz.  Adjust  low  (R4)  for  2000  Hz. 
Adjust  middle  (R3)  so  that  2400  for  semi- 


AFSA  in  Circuit  card  of  W9LMD.  Except  for  some 

s%ht  changes^  identical  to  AFSA  IV  card.  Input 
stage  on  another  card  in  monitor. 
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exponential,  2450  for  linear  or  2550  for 
logarithmic  occurs  in  the  middle  of  the 
screen. 

Since  the  adjustments  interact,  it  is  neces- 
sary to  go  through  the  adjustments  several 
times.  A  'scope  attached  to  the  output  of 
the  HV  transistor  will  show  the  effect  of  the 
changing  ratio  of  R3  to  R4. 

Using 

After  tuning,  swing  the  audio  oscillator 
through  the  SSTV  or  RTTY  range.  You  will 
notice  that  the  pip  will  exactly  follow  the 
audio  oscillator's  output  frequency.  You  can 
now  calibrate  the  screen  using  a  felt  tip  pen, 
tape,  or  decals.  For  SSTV,  calibrate  1200, 
1500  and  2300  Hz  with  long  Hnes.  Then 
calibrate  1300,  1400,  1700.  1 900,  and  2100 
Hz  with  shorter  lines.  For  RTTY,  I  place 
long  lines  at  2125,  2295  and  2975  Hz, 
Shorter  indications  are  placed  at  the  cross- 
over points  of  my  TTF  at  2210  and  2550  Hz. 

Now  hook  up  AFSA  to  an  SSTV  signal, 
preferably  your  own  in  closed  loop  at  this 
point.  You  should  notice  a  considerable 
amount  of  "grass"  in  the  1500  (o  2300  Hz 
region  corresponding  to  the  video  informa- 
tion. At  1200  Hz  there  should  be  a  faint  pip, 
brightening  on  the  vertical  sync  pulse.  Now, 
for  a  bit  of  fine  reading.  You  will  notice 
faint  pips  in  the  "dead  area"  between  1200 
and  1 500.  These  are  transients  caused  by 
sync  time  switching  in  the  middle  of  a  Hertz. 
Some  stations  use  severe  clipping  to  achieve 
a  contrasty  picture.  When  looking  at  these 
on  AFSA  a  world  of  transients  appears.  This 
shows  why  these  pictures  sync  so  poorly. 
AFSA  shows  that  very  few  stations  u.se  the 
full  video   range.    Most   stations  crowd   the 


Top  view  of  monitor  and  .AFSA  IV.  AFSA  IV  card 
is  immediately  above  3ACP1  tube  socket,  ivionitor 
is  IC  magnetically  deflected  using  a  7 in.  tube. 


white  frequency  (2300),  the  black  frequency 
(1500),  or  both,  which  results  in  a  lack  of 
gray  scale  (naturalness).  The  correct  picture 
as  displayed  on  AFSA  IV  will  have  few 
transients  in  the  "dead  area,"  no  dominant 
bright  hnes  at  1500  and  2300,  but  a  lot  of 
action  in  between. 

When  QRM  increases  so  that  the  gray 
scale  is  not  so  important,  contrast  should  be 
increased  so  thai  1500  and  2300  begin  to 
show  brighter  lines,  but  not  so  much  that 
transients  appear  in  the  "dead  area."  Note 
that  your  1 200  Hz  horizontal  sync  pulses 
dance  around  a  bit.  Mine  are  stable  within 
20  Hz  of  1 200,  but  some  stations  may 
wobble  up  to  70  Hz.  And  that  hurts!  (Pun 
intended.) 

Those  stations  with  excess  transients  and 
sync  wobble  are  seldom  copyable  except 
under  ideal  conditions.  I  beMeve  the  sync 
wobble  is  caused  by  lack  of  symmetry  in  the 
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Table  1  - 

-  SSTV 

R1 

R2 

R3 

R4 

R5 

(Pulse 

)      (Delay) 

(Mid) 

(Low) 

(Width) 

Linear 

2K 

18K 

20K 

13K 

4K 

Semi-log 

2K 

18K 

10K 

22  K 

4K 

Log 

2K 

18K 
Table  II  - 

5K 
RTTY 

25K 

4K 

R1 

R2 

R3 

R4 

R5 

iPulse 

)      (Delay) 

(Mid) 

(Low 

(Width) 

Semi -ex  p. 

1.5K 

15K 

25K 

3K 

4K 

Linear 

1.5K 

15K 

7K 

4.5K 

4K 

Log 

1.5K 

15K 

2.5K 

9K 

4K. 
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multivibrator  section  of  the  camera,  too 
sharp  of  a  filter  following  the  MV  ,  or 
frequency  cutoff  in  the  transmitter  or  re- 
ceiver. 

With  RTTY,  a  similar  situation  exists. 
AFSA  should  just  show  bright  lines  at  the 
mark  and  space  frequencies  with  less  than  25 
Hz  wobble,  and  a  slight  amount  of  switching 
transients  in  the  "dead  area."  Few  RTTY 
stations  are  this  clean.  Most  show  consider- 
able "chirp"  caused  by  dirty  and/or 
corroded  contacts,  very  poor  AFSK  units 
and  tow  pass  filters,  and  passband  troubles  in 
transmitter  or  receiver.  After  seeing  all  of 
the  "crad"  transmitted,  its  quite  a  tribute 
to  the  machine.  It  copies  anything.  As  with 
SSTV,  this  is  why  some  stations  are  wiped 
out  by  the  slightest  interference. 
Parting  Pips 

1.  A  709  &  74  1  in  the  metal  can  have  a  tab 
next  to  pin  8. 

2.  The  74121,  and  709  &  741  m  the  dual  in 
line  case  have  an  indentation  on  the  top 

.   between  pin  1  &  14  (8). 

3.  Polypaks,  Allied  &  Newark  handle  most 
of  the  parts. 

4.  The  transmitter  inverter  can  be  any 
switching  NPN. 

5.  The  output  High  Voltage  Transmitters 
may  be  any  capable  of  at  least  250V  and 
a  few  megahertz. 

6.  AFSA  requires  a  noise  and  QRM  free 
signal  for  best  frequency  discrimination. 
Avoid  giving  reports  under  marginal 
conditions. 

6.  A  future  improvement  that  I  am  going  to 
add  is  a  blanking  circuit  so  that  only  a 
dim  horizontal  line  is  visible  compared  to 
the  vertical  pips.  The  vertical  pips  will 
then  also  provide  an  unblanking  pulse. 
For  a  method  of  blanking,  refer  to  73, 
June  '66,  p. 1 5. 

8.  A  dual  trace  'scope  tube  should  be 
considered.  On  SSTV,  use  a  5  in.  dual  gun 
P7.  Use  a  yellow  filter  for  the  SSTV 
monitor  and  a  blue  filter  for  an  AFSA 
display  at  the  top  or  bottom  of  the 
screen.  For  RTTY  use  a  dual  gun  tube 
with  a  medium  or  fast  phosphor  decay 
and  build  a  "flipping  line"  display  at  the 
top  and  AFSA  IV  exponentially  swept  at 
the  bottom. 

. .  .WOLMD 


LAST  CHANCE 

BEFORE 

PRICE  INCREASE 


VANGUARD  LABS  is  increasing  the  price  of 
all  its  products  by  as  much  as  30%  beginnipg 
Jan,  1,  1973.  If  you  order  now  you  can  still 
buy  any  Vanguard  product  advertised  any- 
where within  the  past  15  months  at  the  low 
advertised  price.  Pass  this  information  on  to 
your  friends  and  send  your  order  in  today. 
You'll  be  glad  you  did. 


VANGUARD  LABS 

196-23  Jamaica  Ave. 

Mollis,  I\I.Y.  11423 


New  BATTERIES 


FITS  MIDLAND,  STANDARD,  etc..  etc. 

NO  LOOSE 
CONNECTIONS 

COMPACT 

RELIABILITY 

ALL  BATTERIES  ARE 
RESISTANT  WELDED 

AVAILABLE  IN 

NI-CAD,  MERCURY  OR  ALKALINE 

Write~Wire~or  Phone 

ALEXANDER  manufacturing  co. 

BOX  1645  Mason  Ci»y,  Iowa  50401 
Phone  (515)  423-8963  ^ 
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^^Rigs  for  every  use 


for  every  pockeibook! 

STANDARD 

HANDY-TALKY 

STANDARD  SRC-  146-A 

5  Channels  —  .94/34  and  .34/.94  supplied 
.3pV  receiver  -  2+W  tiansmittsr  -  PL  avdilable 
Compact . —  8'"h  X  3"  w  X  114  d 
Full   lin«   of  optional  accessories  includei  external 

speaker-mike  — '  desktop  charger  —  "stubby"  ait- 

tufina  —  ffnd  more! 
AviilibJe  NOW!  — 


Only  $289.00 


AU  PUBPOSF 

STANDARD  826MA 

12  channels  (4  with  crystals] 
10  Walt  DUlpiil 
PL  available 
Hot  MOSFET  receiver,  heHcal  resonators 


Only  $369.00 


NEW 
220 


TEMPOICL220 


-  12  Channels 
-lOWattxmtr-.BMVrx 
-Xtals  for  223.5  IVIHz  supplied 

Only  3329.00 

-  Meter  for  Power  Out, 
Signal  Strength,  and  discriminator 

Size:  2.36"  x  5.9"  x  7.66" 

Antennas  and  SOW  Power  Amp.  (TEMPO  522)  Available! 

TEMPO  SOLID-STATE  POWER  AMPS 


MODEL 

DRIVE  POWER 

OUTPUT  POWER 

PRICE 

1002-3 

5-25  watts 

100-135  watts 

$220 

1  002  3B 

1-2.5  watts 

120-130  watts 

$235 

802 

5-12  watts 

70-90  watts 

$180 

802B 

1-2.5  waits 

80-90  watts 

$195 

S02 

5-15  watts 

35-55  watts 

$105 

502B 

1-2.5  watts 

45-50  watts 

$130 

242-A2 

1-2.5  watts 

25-30  watts 

$  86 

U.S.    Made 

And  many  more  from  SBE/Clegg/Gladding/Kenwood/Tempo/Aritenna  Specialists/Larsen 

All  U.S.' Made 


Make  ERICKSON  your  headquarters  for  all  your  FM  needs  .  .  . 
SEHO  QSl  FOR  COMPLETE  SPECIFICATtOHS 

ERICKSON    COMMUNICATIONS 

4653  N.  Ravenswood  Ave.,  Chicago,  III.  60640   (312)  334-3200 
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BiJJ  Hoisington  KICLL 
Farover  Farm 
Peterborough  NH  03453 


SINGLE  CONVERSION 
TWO  METER  FM  RECEIVER 


Four  Iransistors  and  <in  IC 


The  following  is  a  description  of  a 
build-it-yourself  two  meter  FM  receiver 
using  two  new  components  to  achieve  a 
single  conversion  job  for  narrow-band  FM 
amateur  use.  It  produces  plenty  of  good, 
clean  af  from  a  total  transmitter  deviation  of 
10  kHz, 

The  Trend  to  Multi-Function  IC's 

Once  again  the  broadcast  industry  has 
created  a  component  of  considerable  interest 
and  utility  to  amateurs.  This  is  the  RCA 
3089E  chip,  in  a  plastic  14  pin  case,  %  x  %  x 
1/8  in.,  containing  some  63  transistors,  30 
resistors,  and  14  diodes.  The  major  block 
functions  and  transistor  count  in  each  fol- 
lows: i-f  amplifier  (22);  quadrature  FM 
detector  (10);  audio  preamp  (13);  level 
detector  and  meter  circuit  (15);  squelch 
drive  (4);  bias  supplies  (10);  age  buffer  (I). 
The  price  of  all  this?  .  .  S3.63. 
The  Trend  to  Ceramic  or  Crystal  Filters 

This  has  led  to  a  unit  %  long  x  3/8  in. 
thick,  in  a  two  pin  metal  case,  which 
furnishes  all  the  selectivity  needed  for  nar- 
row-band FM  in  the  i-f  section.  Tills  little  tin 
can  takes  the  place  of  quite  a  number  of 
tuneable  coils  and  stays  right  there  on 
frequency  at  10.7  MHz.  You  can't  change  it 
even  if  you  want  to.  It  works! 

Receiver  Block  Diagram 

Figure  1  shows  how  simple  it  all  is  (?). 
Here  we  are  back  again  with  a  single  con- 


version, after  decades  of  double  and  triple 
conversion  jobs.  The  individual  circuits  of 
each  block,  the  rf,  mixer,  L.O.,  i-f  and  af,  are 

all  shown  in  detail,  with  two-terminal  con- 
nections between  each  block,  so  no  overall 
schematic  is  needed.  Many  pages  could  be 
written  on  the  philosophy  of  design,  but  this 
is  a  construction  article,  so  here  we  go  right 
into  the  thick  of  it. 


w. 


( ONE  STAGE 
ORTWOI 


146 

MHz 


FILTER 

- 

I-F.SQ.FM. 
OET.AF 

10-7  MHi 
136  MHz 


HIN 


XTAL 
SWITCH 


Fig.  I.  Block  diagram  of  2in  FM  receiver. 


The  Tuner 

Figure  2  shows  the  rf  stage  schematic 
using  the  "'insulated  protected  dual  gate 
metallic  oxide  semiconductor  field  effect 
transistor"  (to  give  its  true  fuU  name).  You 
can  treat  these  little  gems  almost  like  a  tube. 
The  "almost"  refers  to  the  need  for  fixed 
bias  as  well  as  self  bias  if  you  want  maxi- 
mum gain  as  well  as  anti-spurious,  anli-inter- 
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— VSA 1 

33K  rh 


CI       TRIM,   2-25  P.  F 

CZ     JOHNSON  TYPE   M.9  PLATE 

LI  =  4   TURNS   COPPER  NO.  14, l/2"0.D.,  3/4^6., 
TAP  AT   1/2  T. 

L2-  5  TURNS  ,TAP  AT  I/2T  ,  AS    LI 


NOTE  I       PIN  4    MUST  BE  BYPASSED  WITH  AS 
NEAR   ZERO   LENGTH  LEADS  AS 
POSSIBLE 

NOTE  Z     ANY  GOOD  UHF  ORVHF  FET,3N200, 
40819,  40G73,  Off  SIMILAR 


Fiq.  2.  FETrf  stage. 


modulation,  and  anti-overload  characteristics 
all  in  one  tiny  package.  These  features  are 
aided  by  separate  bias  adjustments  for  each 
of  the  two  gates.  WkQe  this  is  optional  and 
not  critical,  it  helps. 

There  is  one  place  in  the  rf  stage  you 
must  pay  attention  to  in  order  to  allow  full 
gain  without  neutralization.  You  must  use 
the  shortest  possible  leads  and  low  induc- 
tance capacitors  (preferably  no  leads  at  all) 
on  the  source  bypassing.  This  is  the  transis- 
tor element  similar  to  a  cathode  or  an 
emitter.  If  you  don't,  it  will  oscillate  when 
lightly  loaded.  Fortunately  gate  No.  2  is  so 
arranged  internally  that  it  acts  as  a  shield, 
somewhat  in  the  manner  of  the  screen  grid 
of  a  tube.  Use  short  lead  bypassing  also, 
although  it  is  not  as  critical  as  the  source. 

With  these  precautions  the  FET  stage  will 
give  high  gain  and  low  noise  without  neu- 
tralization. One  rf  stage  is  shown,  but 
another  can  be  used  for  maximum  sensitivity 
and  minimum  noise  figure. 

Mixer 

This  is  another  dual  gate  job,  with  the 
nice  feature  of  having  the  signal  on  one  gate 
and  the  L.O.  on  gate  No.  2,  just  Uke  two 
grids  in  the  old  mixer  tubes.  Here  is  where 
careful  adjustment  of  both  fixed  bias  volt- 
ages will  pay  off  in  rejection  of  spurious, 
intermodulation,  and  overloading.  You  can 
leave  it  as  is   in   the   schematic,   or  make 


checks  yourself  if  special  conditions  occur  at 
your  location.  One  thing  I  found  (there  are 
always  things  to  trip  you  up  which  are  not 
"in  the  book")  that  you  should  watch  for,  is 
oscillation  due  to  the  fixed  bias  on  gate  No. 
2  being  too  high. 

Testing  of  Front  Ends 

In  order  to  get  everything  right,  promote 
smooth  tuning  and  operation,  determine 
best  component  values,  whether  or  not  any 
component  or  voltage  is  critical,  and  to  find 
out  in  general  what  makes  a  given  circuit 
tick,  I  use  a  broad-band,  low  sensitivity  i-f 
for  the  first  go  around.  With  the  rf  stage  in 
front  of  the  mixer  this  was  simply  an  AM 
detector  tuned  to  10.7  MHz,  a  dc  meter,  and 
plenty  of  audio.  With  no  limiting,  no  FM, 
everything  you  do  to  the  front  end  shows 
immediately.  This  method  also  accom- 
modates easily  to  a  low  cost  signal  generator, 
whose  attenuation  is  never  sufficient  for  a 
sensitive  receiver. 

Final  Word  on  Gate  No.  2  of  the  Mixer 

Reworking  the  component  values  for  the 
mixer,  1  again  ran  into  oscillation  when  the 
dc  bias  was  too  high,  this  time  showing  up  in 
the  rf  stage,  even  though  there  was  no 
trouble  there.  So  keep  your  eye  on  gate  No. 
2,  it's  a  little  touchy  if  you  try  to  raise  the 
inixer  gain  by  too  much  bias.  It  does  go  up 
that  way  but  being  a  form  of  regeneration,  it 
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rapidly  becomes  unstable.  A  good  stable 
second  stage  of  if  is  much  better  —  and 
safer. 

For  maximum  mixer  sensitivity  use 
plenty  of  L.O.  power  and  gate  No.  2  will 
operate  fine  without  any  dc  bais.  Just  use  a 
47K  resistor  to  ground. 

Local  Oscillator 

This  45.3  MHz  crystal  oscillator  and 
tripler  to  136  is  more  or  less  standard,  with 
the  exception  of  the  electronic  switching  of 
the  different  channel  crystals.  Building  diode 
switching  into  the  rig  from  the  start  allows 
you  to  put  the  switch  anywhere  you  wish, 
one  of  such  places  being  on  a  small  panel 
under  the  dash  of  a  car  while  the  rig  is  out  of 
sight  back  in  the  trunk  or  a  similar  concealed 
location.  Some  number  of  crystals  should  be 
decided  on,  such  as  6  or  1 2,  or  leave  enough 
space  to  install  later  as  many  as  you  decide 
to  use.  With  this  type  of  channel  receiver  no 
other  type  of  tuning  is  available,  so  plan 
ahead. 

Figure  4  shows  the  circuit,  and  if  you 
haven't  yet  worked  with  electronic  switch- 
ing, don't  let  it  worry  you,  it  works.  The 
switching  diode  is  simply  in  series  with  the 
crystal;  or  rather,  there  is  a  diode  in  series 
with  each  crystal,  and  if  no  dc  is  applied  to 
the  diode  to  turn  it  on,  the  oscillator 
feedback  path  is  cut  off.  When  one  of  the 
diode  resistors  is  grounded,  making  it  con- 
ductive,   current  flows   through   the    diode 


and,  presto,  you're  on  the  air.  Yes,  there  is 
some  attenuation  through  a  single  diode,  but 
inasmuch  as  L.O.  power  required  is  never 
very  large,  this  is  not  troublesome  if  you 
provide  for  it.  L.O.  "tweaking"  is  provided 
by  capacitor  CI,  which  also  is  in  series  with 
the  crystal.  C2  also  provides  some  frequency 
adjustment  to  the  precise  center  of  a  given 
channel.  Remember  that  between  various  rig 
and  crystal  manufacturers,  quite  a  few  cycles 
of  variation  can  be  expected  —  and  indeed 
shows  up  —  between  what  one  considers  to 
be,  for  example,  "146.940  MHz"  and  the 
next.  Presumably,  a  properly  functioning 
counter  can  be  used  to  correct  this  problem. 
However,  I  present  the  following  two  facts: 
Almost  all  rig  makers  install  tweaking  capaci- 
tors, and  expensive  ones  at  that,  on  both 
receivers  and  transmitters:  secondly,  two  of 
the  strongest  repeaters  I  receive  here  on 
"'146.940'  heterodyne  each  other  at  some- 
thing Uke  500  cycles.  So  put  those  tweakers 
in  your  rig,  too. 

You  have  only  one  conversion  to  think 
about  in  this  receiver,  but  then  you  do  have 
the  sharp  filter  to  consider.  This  is  up  to  the 
maker,  of  course,  and  the  first  one  I  tested 
was  well  within  the  capability  of  the  two 
tweaking  capacitors  mentioned  above.  The 
user  (you)  will  probably  think  that  for 
around  SIO  the  manufacturer  should  be  able 
to  put  it  right  on  frequency,  but  if  you  have 
ever  tried  to  make  and  sell  sometiiing  for 
"anybody"    to    use,    you    know    there    is 


FROM  RF  STASE- 


FET(ASINnG.2] 


,01-       >470n         .01 


^p 


LI  -  3T.  COPPER,  NO.  14,  3/e"0.D.  ,  \"LG., 
TAP  AT   3/4    TURN    FROM  LOW  END 


L2=  50  TURNS  ,  NO.  34  DCC  ON  PHENOUC   FORM 
(/ef'OD.  ,  I  /Z  LG.  WITH  6-32  IRON  CORE 
TUNING   SLUG  OR  SIMILAR. TUNE  TO 
10.7  MH2 


L3=  3  TURNS 

Fig.  3.  FET  mixer  stage. 
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another  side  to  that  story.  At  any  rate,  it 
works,  and  works  well. 

The  tripler  gives  out  with  plenty  of  136 
MHz  power,  although  you  must  get  this  into 
the  second  gate  in  proper  fashion.  After 
trying  various  types  of  cable  connections,  1 
found  it  better  to  go  right  into  the  gate  from 
the  top  —  or  hot  end  —  of  the  tripler  coil. 
Of  course,  be  very  sure  that  the  tripler  is  on 
136  MHz  by  using  a  grid  dipper  or  tuned 
diode  to  check  this.  Do  not  rely  on  a 
sensitive  receiver.  It  is  best  to  couple  the 
tripler  output  into  a  diode  receiver  and 
meter,  with  audio  to  check  on  spurious,  and 
test  carefully  for  smooth  tuning  of  both 
oscillator  and  tripler  and  also  for  switching 
and  power.  Do  not  allow  marginal  operation 
anywhere  along  the  line  such  as  "just  on"  or 
"just  enough  power"  which  will  surely  cause 
you  trouble  later  on  with  a  low  battery, 
aging,  etc. 
The  10.7  MHz  Filter 

There  is  not  much  you  can  do  to  this  one. 
It  only  has  two  terminals  on  it,  one  input 
and  one  output,  and  a  ground  connection 
and  absolutely  no  tuning.  It's  well  worth  the 
price  if  you  consider  the  alternatives  of  a  lot 
of  i-f  coils  plus  tuning  up. 

The  if.  Detector,  and  af  Preamp  Block 

The  RCA  CA  3089E  FM  i-f  system  is 
quite  a  device,  for  my  money.  The  internal 
block  diagram  is  shown  in  Fig.  5.  This  httle 


%  X  Va  in.  flat  pack  is  of  course  the  heart  of 
this  whole  receiver.  The  moment  I  hooked  it 
up  and  threw  the  switcfi,  things  happened, 
with  no  waiting  around.  Plenty  of  "intersta- 
tion"  noise,  because  I  always  leave  the 
squelch  until  last,  and  tremendous  sensitivity 
at  the  input.  One  inch  or  so  of  wire  touched 
to  the  input  and  SW  stations  aU  over  the 
world  start  piling  in.  With  everything  flat  on 
a  copper  clad  baseboard  and/or  in  a  metal 
box,  it  worts  fine  for  3  dB  points.  This  is  for 
the  i-f  alone,  without  the  front  end.  FM 
demodulation  is  by  quadrature  detection  (of 
which  more  later).  A  logarithmic  type  meter 
output  (S  meter)  is  buffered,  and  the  de- 
layed age  for  the  rf  is,  also.  AFC,  which  you 
may  not  use  right  away,  is  also  brought  out, 
and  last  but  not  least  the  squelch  noise 
ampUf  ier  is  included  as  well  as  the  proper  af 
input  for  the  dc  it  produces. 

The  quadrature  detector  deserves  and  gets 
special  mention  here.  When  used  in  a  BC  FM 
set,  its  single  tuned  coil  is  shunted  by  a 
resistor  and  it  is  fed  from  the  i-f  by  a  choke 
coil  in  order  to  demodulate  total  deviations 
150  kHz.  To  demoduate  narrow-band  FM, 
down  to  a  total  deviation  of  not  more  than 
10  kHz,  a  high  Q  coU,  no  resistor,  and  a  low 
value  capacitor  to  the  coil  from  the  i-f  must 
be  used.  The  quadrature  type  detector  used 
instead  of  a  discriminator  has  seen  long 
service  in  TV  work.  It  functions,  simply  put, 
by  virtue  of  its  high  Q  which  stays  more  or 
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MOTOROLA 
HEP  55 


"TWEAKER"/^ 
(OH  USE  ONE 
FOR  EACH  XTAL) 


45  MHz 
XTALS 


TRIPLER 

MOTOROLA 
HEP  66 


+  12 


SHORT  LEAD 
T0C3  rN 
MIXER 


LI    ■    16  TURNS    NO.  24  ON    3/16  PHENOUC 
FORM    S/B"LG. 

TAP   I  =  2  TURNS  FROM  LOW  END 
TAP  2  ■  4  TURNS  FROM  LOW  END 

L2=    6  TURNS   ,  NO.  14.  7/IS  "O   D,  ,  7/8"  L8. 


Fig.  4.  Oscillator  and  tripJer. 
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J)  AFC  OUT 
(MOT  USED) 


IRF  AGC 
NOT  USED) 


^)-W. ^ -Xf 

^/470      1     SOCHI 
SOUELCH  Jf^^^f^ 
DRIVE 
OUT  TO 
CONTROL  POT 


LI  =  AIR  WOUND  5/B  O.D. 

16  T,  PER  INCH  ,  I  1/2°  LONG 


Fig,    5.    I-f,    audio,    and  squelcli   connections   to   CA3089E. 


less  on  frequency  -  10.7  MHz  —  while  the 
incoming  signal  dances  up  and  down  with 
FM  modulation  above  and  betow,  un- 
balancing the  detector  which  then  produces 
nice,  clean  audio. 

In  order  to  do  this  correctly,  the  high  Q 
coil  must  be  tuned  in  exactly  at  the  right 
spot,  at  10.7  MHz,  with  a  precision  of  a  few 
hundred  cycles  at  least.  Actually,  in  practice, 
it  isn't  all  that  difficult.  I  just  use  a  small 
fine  tuning  capacitor  of  5  pF  across  the  main 
100  pF  capacitor  recommended  for  high  Q, 
and  on  repeater  voice  modulation  it  is  no 
more  difficult  than  tuning  a  good  receiver. 
And  of  course  you  then  leave  it  that  way. 
The  series  capacitor  can  be  used  to  sharpen 
this  tuning  or  broaden  it,  as  you  wish.  Then 
it  also  is  left  alone.  I'm  just  giving  you  some 
of  the  fine  points  of  tuning  up  the  quadra- 
ture detector,  which  is  actually  easier  than 
tuning  up  a  discriminator. 

Just  for  fun.  Fig.  5  shows  you  the  various 
functional  blocks  in  that  miracle  chip.  Those 
"level  detectors"  shown  are  summed  and 
sent  to  the  tuning  meter.  This  produces 
tuning  indication  even  on  strong  signals, 
which  are  limited  out  at  the  detector. 
Detector  "side-tuning  noise"  is  greatly  re- 
duced by  its  careful  application,  all  done 
internally  for  you  by  RCA  to  the  squelch 


output,  a  nice  feature.  I  recommend  RCA 
Apphcation  Note  ST-4698,  "Advances  in 
FM  Receiver  Design"  for  a  more  detailed 
description  of  everything  that  goes  on  in 
those  63  transistors  in  that  Uttle  box. 
(RCA /So  I  id  State  Division,  Somerville,  NJ. 
08876) 

AF 

This  is  the  old  story  here,  the  tried  and 
true  one  watt  Amperex  TAA-300.  You  can 
use  your  own  favorite  af  if  you  have  one. 
Five  watts  might  be  a  httle  better  in  a  noisy 
car.  The  Amperex  is  flat  from  25  Hz  to  25 
kHz,  leaving  you  plenty  of  room  to  trim 
response  as  you  wish. 

Results 

I  have  logged  so  far  13  repeaters  here,  up 

to  about  a  hundred  mites,  with  a  38  in,  piece 
of  vertical  aluminum,  gamma  matched  to 
some  50  ft  of  ten-year-old  58/U  cable. 

This  is  a  practical  and  working  single 
conversion  two  meter  amateur  narrow-band 
FM  receiver.  It  has  been  constructed  and 
tested  and  circuit  details  furnished  for  the 
do-it-yourself  crew. 

P.C.  boards  are  availabie  from  Bill 
Hoisington. 

. .  .KICLL 
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FM  TRANSCEIVER  under  $100.00 

YOU  SUPPLY  CASE      MIKE  -  SPEAKER  -  CONTROLS. 

144-220  TRANSMITTER  KIT 
AIMIMOUNCING!  A  Breakthrough  for  the  Homebrewer 


COMPLETE  WITH   DRILLED  BOARD 


$39.95 


S29.95 
PA-144-220 


•  TYPICALLY   1    1/2  WATTS  OUTPUT 
AT   12.6    VOLTS    (1    WATT    ON   220) 

•  ADJUSTABLE   DEVIATIONS   TO   10 
kHz 

•  AUDIO     CLIPPING      AND     ACTIVE 
FILTER 

•  CRYSTAL  NETTING  TRIMMER 

•  DOUBLE    TUNED   RF  STAGES  FOR 
A  CLEAN  SIGNAL 

•  STANDARD  12  MHi  CRYSTALS  (14 
MHz  FOR  2201 

•  ZENER  REGULATEDOSCILLATOR 

•  PROVISIONS      FOR      METERING 
EACH  RF  STAGE 

•  PBEDRILLED  AND  TINNED  GLASS 
CIRCUIT  BOARDS 

•  MEASURES  ONLY  2"  X  6" 


A  one  watt  exciter  using  four  RF  transistors,  two  diodes,  and  one  integrated  circuit.  The  RF 
transistors  are  operating  well  below  their  ratings  allowing  long  keytng  periods  without  damage. 
The  exciter  may  be  used  alone  as  a  transnnitter  or  with  our  FA-144  or  220  amplifier  for  a  ten 
watt  station. 

144-220  MODULAR  RECEIVER  KIT 


COMPLETE  WITH  DRILLED  BOARD 


$59.95 


,.  .-* 


•  BETTER  THAN  .3  JUV  SENSITIVITY 

•  15  Khz  BAND  WIDTH 
•ONE  WATT  AUDIO  OUTPUT 

•  DUAL  CONVERSION  10.7  Mhz  AND  455  Khz  IFs 

•  ALL  IC  EXCEPT  FOR  FRONT  END 
•STANDARD  45  Mhz  CRYSTALS 

•  OPTIONAL  CERAMIC  FILTER 

•  OPERATES  FROM  12  VOLTS  NEGATIVE  GROUND 


Measures  only  4"  x  6" 


Order  TX-144  or  220-$39.95;  PA-144  or  220-$29.95;  RX-144  or  220-$59.95. 


Receiver  with  7  Khz  ceramic  filter  —  S65.95.    Include  $1.00  postage  and  handling  for  each 
kit  ordered-   New  York  state  residents  add  6%  sales  tax. 

VHF     ENGINEERING      W2EDN 

1017  CHENAMGO  ST.  BINGHAMTOIV  NY  13901 


Bob  Way  WA9VGS 
12116  W.  Belmar  Drive 
Hales  Corners  WI  53130 


THE  MOS-TONE  ENCODER 


This  tone  burst  encoder  for  2-meter  FM 
repeater  access  is  literally  built  around  an 
MOS  quad  NOR  gate  (RCA  CD4001/D  or 
CD4001E),  and  boasts  the  following  fea- 
tures: 

•  Miniature  size  -  volume  less  than 
0.5  cu.  in. 

•  Very  low  current  consumption  — 
less  than  3  mA  with  average  operat- 
ing conditions  during  tone  genera- 
tion 

•  Excellent  temperature  stability 

•  Simplicity  —  a  dozen  readily  avail- 
able components 

•  Versatility  can  be  easily  adapted 
for  multiple  tone  operation 

The  photographs  tell  the  story  about 
the  compactness  of  this  neat  little  gadget. 
W9ZDrs  original  unit  is  encapsulated  in 
epoxy  and  mounted  inside  the  case  of  his 
handi-talkie.  Incidentally,  if  the  MOS-Tone 
is  used  with  a  battery  operated  rig,  or  with 
any  rig  with  a  well  regulated  power  supply, 
the  voltage  regulating  components  Rl,  CI, 
and  Z 1  can  be  omitted. 

W9ZDI  ran  temperature  stability  tests 
on  the  tone  generator,  with  very  pleasing 
results.  At  room  temperature  the  unit's 
output  was  trimmed  to  2,250  Hz,  which  is 
the  access  tone  for  the  local  Milwaukee 
repeater,  WB9ADX  (146.34/76).  The  tem- 
perature was  then  lowered  in  a  cold- 
chamber  to  -70°F  (a  little  colder  than  it 
gets  in  a  car  that  has  been  parked  outside 
all  day  in  Milwaukee  in  January),  at  which 
point  the  tone  had  increased  a  mere  7 
cycles  (0.3  of  1  percent!).  When  the  unit 
ambient  temperature  had  been  elevated  to 
200°F  the  tone  dropped  but  18  cycles  (0.8 
of  1  percent).  Hence  we  cautiously  pro- 
claun  this  unit  suitable  for  mobile  mike 


installation  in  most  climates.  If  further 
information  is  desired  on  the  temperature 
compensating  features  of  this  integrated 
circuit  oscillator,  as  well  as  the  derivation 
of  the  RC  time-constant  equation,  see  RCA 
Application  Note  lCAN-6267  (2/70). 


Fig.  1.  MOS-Tone  assembled  by  W9LCD  measures 
l"x3/4"x  5/8". 


Fig.  2.  MOS-Toae  built  into  Regency  HR-2  micro- 
phone by  W9KQD.  Long  rectangular  object  in 
upper  left  is  trim  pot. 
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Theory  of  Operation 

Referring  to  the  schematic  diagram  of 
Figure  3,  the  fust  two  NOR  gates  (pins 
1-6)  are  connected  as  a  multivibrator,  the 
operating  frequency  of  which  is  set  by  the 
time  constant  of  R3<:2.  Table  1  shows  the 
approximate  values  of  R3  for  tones  from 
1,800-2,500  Hz,  provided  C2  is  820  pF. 
Fine  frequency  adjustment  is  accomplished 
by  varying  R2  (see  Construction  Notes). 
The  third  NOR  gate  (pins  1 1-13)  is  a  buffer 
from  which  the  output  is  taken.  The  out- 
put at  pin  11  swings  from  0  volts  to  the 
full  B+  voltage;  so  R4,  R5,  andR6  attenu- 
ate the  tone  so  that  you  can  "talk  over  it." 
To  decrease  the  tone  still  further,  decrease 
R6  or  increase  R4.  The  final  NOR  gate 
(pins  8-10)  is  the  timing  circuit.  The  time 
constant  of  C4-R7  is  about  0.5  second.  As 
C4  charges,  pin  9  goes  "lo",  which  is  in- 
verted by  the  NOR  gate  to  a  "hi"  at  pin 
10.   This  "hi"   appearing   at   pin  6  shuts 


down  the  multivibrator.  The  buffer  is  de- 
activated in  the  same  manner  at  pin  13, 
and  prevents  any  possible  chirp  on  the  tone 
as  it  is  cut  off  from  reaching  the  output. 

Construction  Notes 

AH  components  are  soldered  directly  to 
the  pins  of  the  dual  in-line  IC  socket. 
Those  that  won't  fit  between  the  two  rows 
of  pins  are  left  with  slightly  longer  leads 
and  are  bent  up  around  the  sides,  top,  and 
bottom  of  the  socket.  The  exact  arrange- 
ment will  depend  upon  the  parts  you  come 
up  with  and  your  ingenuity,  While  the  wir- 
ing is  not  critical,  lead  lengths  should  be 
kept  as  short  as  possible  since  stray  capaci- 
tance will  alter  the  tone  frequency.  One- 
eighth  watt  resistors  are  adequate.  R3  and 
C2  should  be  high  quality  parts  since  their 
temperature  coefficients  govern  stability. 
R3  should  preferably  be  a  thin-film, 
1-percent  precision  type,  and  C2  a  mylar  or 
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Fij.  3.  Schnmatk;  of  the  MOS-Tone  generator. 


Rl-  Ik 

Cl- 

-  5  juf  or  greater,  tantalum 

R2-93Qk-l.IM 

C2- 

-  820  pf,  mylar  or  silver  mica  (see  text) 

R3-  (see  Table  1) 

C3- 

-  0.047  ;Uf 

R4-51k 

C4- 

-  0,082  Mf 

R5  -  5 1  k 

Zl- 

-  6-10  volt  Zener  diode 

R6-  510  ohms 

R7  -  1 1  M 
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silver  mica.  The  easiest  way  to  fine  adjust 
the  tone  frequency,  if  you  have  room  for 
an  additional  component,  is  to  connect  a 
miniature  trim  pot,  (100  k  olims  or  so)  in 
series  w/ith  R2  (see  microphone  photo).  If 
it  is  desired  to  have  the  encoder  adjustable 
to  several  different  tones  (for  mobiling  in 
areas  where  there  are  two  or  more  repeat- 
ers), two  schemes  are  avaUabie:  (1)  substi- 
tute a  pot  for  R3  or  (2)  install  a  r^ultiple- 
position  rotary  switch  to  select  from 
several  different  small  value  resistors  in 
series  with  R3.  (These  resistors  could  be  5 
percent  carbon  types.)  The  switching 
arrangement  shown  is  for  use  with  rigs  that 
use  +12  volts  to  activate  the  push-to-talk 
relay,  or  the  B+  line  can  be  keyed.  Still 
other  arrangements  are  probably  possible. 

Conclusions 

Several  of  these  units  have  been  built  up 
by  2-meter  FM  ops  in  the  Milwaukee  area, 
and  all  are  giving  good  service.  If  you  wish 


an  assembled  and  tested  MOS-Tone,  write 
\V9ZD1  giving  your  frequency,  tolerance, 
and  size  requirements. 


Tone 

R3 

Tone 

R3 

(Hz)  (k-Ohms) 

(Hz)  (k-Ohms) 

1,800 

288 

2,200 

231 

1,850 

279 

2,250 

226 

1,900 

271 

2,300 

220 

1,950 

264 

2,350 

215 

2,000 

257 

2,400 

210 

2,050 

250 

2,450 

206 

2,100 

243 

2,500 

201 

2,150 

237 

2,805 

178.5 

Table  1 .  Value  of  R3  for  various  tones, 
when  C2  =  820  pF 
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CONVERTING 
COMMERCIAL 
FM  GEAR 


CQKlvEnTING 
COMMERCIAL 
FM  GEAR 


GLEN  E.  ZDOK      K9STH 


There's  a  lot  of  old  commerciai  gear  around  just 
waiting  for  you  to  buy  and  convert  to  amateur  use. 
This  book,  written  by  Glen  E.  Zook,  K9STH,  is  a 
complete  guide  to  converting  all  of  that  gear  and 
getting  you  on  FM  .  .  .  cheap. 


ONLY 
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ORDER 


Name. 


DRUSH 

(check  one) 


DRUSH 


DRUSH 


Call 


Address . 
City 


State. 


.Zip. 


TRANSMIT 

□  01 

□  04 

□  07 

□  10 

□  13 

□  16 

□  19 
D22 

□  25 
D28 

□  31 

□  34 

□  37 
0  52 


RECEIVE 

□  61 

D64 
D67 

n70 

n73 

D76 

□  79 

□  82 
DSB 
DBS 
091 

□  94 

□  97 

□  52 


TOTAL 

Make  &  Mode!  Transceiver 

$ enclosed 

VALPEY  FISHER  CORP.  ioi 5  first,  holliston,  mass  oi 746 


MMBIIIIt  DElWBy 

l/i/hy  wait  until  next  week? 

ALL  STANDARD  REPEATER  CHANNELS  IN 
STOCK  AT  ALL  TIMES -NO  BACK 
ORDERS.  SHIPPED  FROM  MASSACHU- 
SETTS. YOU  GET  FAST  MAIL*  DELIVERY. 

Crystals  are  available  for  the  following 
two  meter  FM  transceivers  at  this  special 
price  offer:  Drake,  Regency,  Simpson, 
SBE,  Sonar,  Standard,  and  Tempo.  Please 
specify  the  make  and  model  transceiver 
when  you  place  your  order  so  we  can  be 
sure  to  send  you  the  correct  compensated 
Crystals.  Crystals  are  available  for  other 
FM  transceivers  and  other  chan- 
nels .  .  .  please  write  for  prices  . .  .  very 
reasonable  prices. 


*We  realize  that  this  is  a  contradiction  of  terms. 
Crystals   in   HC-25/U   holders  for  the  146 
MHz  channels  listed  in  the  order  blank  are 
available  for 

just  *3  "  each 


.  .  .plus  50^  per  complete  order  for  postage 

and  handling. 

This  low  price  for  Drake  —  Regency  — 
Simpson  —  SBE  —  Sonar  —Standard  — 
and  Tempo.  ONLY 

Eastem  customers  may  appreciate  our  fast  mail  sen/ice  ...  it  can  save  you  days  to  weeks  on  your 
order.  Western  customers  may  appreciate  getting  crystals  that  work  on  channel  the  very  first  time  and 
don't  have  to  be  returned  for  further  compensation  to  match  your  set. 

Valpey  Fisher  -  40  long  hard  years  of  experience. 


IMLHY  Fn 


CO  RP.  Dealers  -  Have  we  got  a  deal  for  you  III 

A  VALTEC  CORPORATION 

1015  FIRST,  HOLLISTON  MASS  01746 
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John  S.  Hollar  Jr.  W3JJU 
377  Rumson  Drive 
Harrisburg,  PA  1 7104 


TONE  BURST  DECODER 


For  simple  time  control  functions 


Certainly  many  articles  on  repeater 
control  have  appeared  in  the  pages  of 
73  Magazine.  Actually,  more  so  than  in  any 
other  journal  both  amateur  or  professional. 
One  thing  that  you  may  find  interesting, 
however,  is  that  these  unique  apphcations  do 
not  necessarily  have  to  apply  to  FM.  All 
sorts  of  apphcations  can  be  devised  using 
small  signal  activated  timers  which  are 
accurate,  reset  themselves,  use  somewhat 
standard  voltages,  and  are  able  to  withstand 
continuous  service  at  very  low  power  drains. 
The  following  circuit  was  built  for  a 
paging  application,  but  serves  well  in  many 
other  applications  without  modification.  II 
could  easily  provide  accurate  control  for  FM 
repeaters  —  as  well  as  something  as  simple  as 
turning  on  your  front  door  light  with  a  toot 
from  your  (yours  alone)  auto  horn  .  Other 


applications  include:  an  automatic  answer- 
back circuit  for  autostart  RTTY,  or  by 
switching  in  a  solenoid  -  snap  an  automatic 
picture  from  a  SLOW  SCAN  MONITOR 
with  the  world's  first  SSTV  autoscan. 

The  Circuit 

The  outstanding  feature  of  this  decoder  is 
that  it  will  respond  to  a  100  ms  pulse  of  no 
greater  amplitude  than  -10  dB.  Anything 
greater  or  longer  is  a  waste  of  time  and 
energy.  The  keying  bandwidth  is  less  than  SO 
Hz  and  that's  plenty  of  selectivity. 

The  tones  activating  the  decoder,  there- 
fore should  be  relatively  high  in  the  band 
pass  and  in  this  case  we  chose  2805  Hz, 
because  the  lower  frequency  voice  com- 
ponents of  100  ms  duration  could  easily 
trigger  the  unit. 
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Fig-  1.  Schematic  of  short  tone  burst  decoder. 
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By  sticking  together  some  previous  RTTY 
circuits  (see  Fig.  1),  and  using  some  of  tiie 
suggested  circuits  in  tiie  current  HEP  Tecli- 
nical  Tip  Brocliures  (HMA-33),  plus  a  few 
refinements,  the  following  circuit  does  the 
job  very  well. 

A  signal  of  very  low  amplitude  is  uni- 
matched  to  the  base  of  Ql  (with  clipping 
added  if  the  level  is  not  controlled).  No 
matching  problems  were  encountered  and 
we  have  been  successful  in  triggering  every- 
thing from  3.5^  to  20K  with  little  or  no 
signal  loading  or  adverse  effects  in  keying. 
Ql  amphfies  the  slightly  cHpped  signal  and 
drives  Q2  and  the  1N60  diode  (negative) 
voltage  doubter.  Q2  amplifies  the  signal 
further  and  drives  the  collector  LC  circuit 
tuned  to  the  desired  triggering  frequency. 
The  combined  amplified  input  and  insertion 
loss  of  Q2  'just  about  equals  but  is  slightly 
greater    than    the    output    of    the   negative 


voltage  doubler  driven  by  Ql.  The  positive 
voltage  doubter  is  connected  in  its  parallel 
leg,  not  to  ground,  but  by  way  of  the 
filtered  output  of  the  negative  supply.  The 
combination  keeps  CR4  from  supplying 
base/emitter  current  to  Q3  until  the  positive 
voltage  derived  from  the  LC  leg  overrides  aU 
other  audio  on  the  channel.  Q3  is  made  to 
conduct  switching  off  Q4.  This  supplies  an 
amplified  pulse  to  Q5  and  Q6.  Q5  is  nor- 
mally off  and  when  switched,  suppHes  an 
inverted  gate  current  to  the  Thyristor.  In  my 
original  experimentation,  the  current  draw 
required  to  hold  the  Thyristor  into  conduc- 
tion was  not  enough  so  the  relay  Kl  was 
loaded  down  by  the  IK  resistor.  Although 
this  was  not  the  best  thing  to  do,  I  later 
discovered  that  the  very  Mght  load  on  the 
relay  minimized  the  effects  of  heating  or 
inductive  spikes. 

The  relays  are  identical  DPST  imports 
made  by  the  Calectro  Corp.  (DI-967,  12V, 
5mW).  They  were  selected  because  of  price 
and  size.  The  NO  pole  of  the  relay  holds  the 
timer  gate  of  Q7  to  ground  until  the 
Thyristor  gate  is  keyed  by  QS.  The  relay 
then  supplies  a  ground  to  the  NO  contacts 
which  can  be  used  to  key  the  transmitter  or 
a  slave  relay  of  higher  power.  Ground  to  Q7 
is  released  by  this  action  and  the  100  ;uF 
capacitor  is  allowed  to  charge  through  the 
1.2  meg  resistor.  It  takes  45  seconds  for 
CI  to  charge  sufficiently  to  "pinch  off"  Q7, 


Fig.  2  Circuit  board  of  decoder  shown  toii  side  up.  (80%  reduction) 
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THE  ONLY  2M  FM  TRANSCEIVER 

•  WITH  TOTAL  COVERAGE  OF   146-148  AND  NOT  A  SINGLE 
CRYSTAL  NEEDED 

•  THAT  USES  TEFLON  WIRE  THROUGHOUT 

•  WITH  MORE  THAN  25  WATTS  OF  OUTPUT  POWER 

•  THAT  IS  EQUIPPED  WITH  "ANTITHEFT  MOBILE  MTG.  BRACKET" 

•  THAT  USES  10  INTEGRATED  CIRCUITS 


FM  27-B 


now!  with  improved  stability 

now!  accessory  power  supply  available 

now!  SUB-AUDIBLE  TONE  AVAILABLE  ON  TRANSMIT 
now!  AVAILABLE 
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Amateur 'Net   $479.95 
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Fig.  3.  Short. tone  burst  decoder  parts  layout. 


an  N-Channel  FET.  With  Q7  off,  Q8  con- 
ducts causing  norinally  conducting  Q9  to  cut 
off  and  release  K2  momentarily.  A  short 
pulse  to  ground  is  one  result  which  can 
operate  the  time  out  function,  and  at  the 
same  time  the  cathode  of  the  Thyristor  is 
momentarily  broken  with  the  other  relay 
contact  resetting  the  entire  circuit. 


Rt  (at  Q7) 

TIME 

1.2m 

45  sec 

820K 

30  sec 

390K 

15  sec 

OR:  use  a  SM^variable  for  0—2  min. 


Should  a  new  pulse  be  received  during  the 
45  second  time  down,  Q6  switches  on 
providing  a  fast  discharge  path  to  the  timing 
capacitor  without  dropping  out  any  relays. 
The  general  operation  then  is  that  the  unit 
will  remain  on  "until  45  seconds  after  the 
very  last  pulse  is  received."  This  is  a  con- 
venient feature  for  repeater  apphcations  as 
the  time  of  the  tone  burst  can  be  very  short 
and  can  be  accomplished  anytime  during  the 
time  out  period.  As  can  be  seen,  there  is  also 
a  degree  of  f^  safe  features  which  protect 
"stick-on." 

Printed  Circuit  Board 

After  initial  check  out,  I  was  concerned 
that  no  component  would  overheat  or  be  in 
a  "marginal  state  of  operation."  Long  life 


and  dependability  were  foremost.  As  can  be 
seen  from  the  photograph  as  well  as  the 
schematic,  all  components  fit  snugly  on  the 
board  With  only  two  over  the  top  cheat 
wires  used.  My  pc  skills  are  stiU  on  the 
bottom  of  the  learning  curve.  The  board  also 
includes  a  zener  regulated  power  supply. 
Any  great  variation  in  supply  voltage  wiU  of 
course  affect  the  time  period  and  this  was 
considered  a  must  under  poor  power  regula- 
tion conditions  experienced  with  repeater 
outposts.  The  total  dissipation  of  the  unit  is 
25  mA  during  standby  and  about  45  mA 
during  time  down. 

This  small  dependable  unit  was  used  to 
control  a  wire-line  controlled  transmitter.  It 
.was  a  back'up  system  to  dc  control  in  the 
event  the  line  would  become  shunted  to 
ground  (not  necessarily  interrupting  audio) 
the  "Phantom"  control  method  might  fall 
out.  By  preceding  each  control  with  a  short 
tone  burst,  the  circuit  activates  and  is 
paralleled  across  a  normal  control  relay.  If 
the  control  relay  fails  to  operate,  the  de- 
coder takes  over.  If  the  relay  does  operate, 
the  reset  function  'makes"  and  the  decoder 
is  made  to  reset  at  once. 

There  are  all  sorts  of  fancy  applications 
possible  with  this  unit  and  it  is  hoped  that 
by  making  something  a  bit  more  simple  to 
understand  you  will  want  to  take  a  ham 
break  and  build  something  to  amaze  your 
neighbors  with  your  resourcefulness. 

.  .  .W3JJU 
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§ 


P.O 


WALLER  ELECTRONICS 
TEST  EQUIPMENT  SALES 

Box  9913,  Chevy  Chase,  Md.  20015 
Telephone  301-652-0996 


§ 


The  ^'TE^CO-PAD"  has  no 
tuned  coils  to  go  oii  frequency^ 
no  tuning  necessaTy  or  even  there! 
It's  aM  in  one  "Black  Box  l.C," 
ready  to  go.  The  "TESCO-PAD" 
tias  a  1  second  hold-up  for  your 
transmitter,  completG  P.T.T. 
operation,  available  with  dual 
audio  Output  levels,  12  or  16  tone 
combinations. 

KITS29.95  $34.95  Wired 

(Add    $1.00    for    16    tone   version) 
($2.00    for     dual    output    version) 


NOW  BRUTE  FORCE  IIM  A  12V  BEWCH  SUPPLY  -  THE  WALLER  60  AMP  12 
VOLT  SUPPLY! 

A  bench  power  supply  for  mobile  equipment.  This  brute  of  a  supply  will  run  a 
mobile  rig  and  even  an  amplifier  from  1 10V  ac.  The  output  is  a  nominal  12V  dc  at 
50  amps  and  is  usable  to  a  full  60  with  a  slightly  lower  output  voltage.  The  heart  of 
this  supply  is  a  constant  voltage  transformer  rated  at  a  constant  output  of  60  amps. 
The  supply  features  built  in  voltage  and  current  metering.  The  Waller  12  volt  60 
amp  supply  is  only $100  in  kit  form  or  S125  wired. 


Portable  Tune  Up  iVleter  with  cables  to  plug  into  Motorola,  Link,  GE,  Standard,  etc. 
This  unit  gives  you  the  meter  functions  of  the  radio  being  tested.  It  also  operates  as 
a  portable  dc  voltmeter  with  the  following  full  scale  ranges:  1.5,  5,  15,  50,  150, 
500,  1  KV  with  a  special  3  volt  range  for  GE  Progress  Line  equipment.  The  UT-1 
can  be  set  zero  center  for  discriminator  readings.  Also  featured  in  the  UT-1  is  a  field 
strength  meter.  Place  your  order  now.  Kit  form  $42.50.  Wired  $49.95,  Extra  cables 
of  your  choice  (specify  rig}     S4.00  fia. 


CALL  OR  WRITE  WALLER  NOW 


\  *-^■M-^'^<^■l.*5^l^*"'V^*"'^-^~H.^'V^,5^.^, 


-".^>^  t-^-<ji>--L^^'«^ 


Joe  Scbuermann  DJISK 
805  Freising 
Egilbenstr  25 
West  Germany 


A  UNIVERSAL  IF   AMPLIFIER 
FOR  A  STANDARD 


OR   PANORAMIC  RECEIVER 


The  key  considerations  of  good  receivers 
are:  high  selectivity  and  image  rejec- 
tion; high  overload  —  low  cross  modulation; 
and  low  noise  factor. 

If  you  built  your  own  receiver,  it  also  has 
to  be  rather  easy  to  put  it  together  and  align 
it. 

The  described  i-f  amplifier  uses  two 
crystal  filters  in  order  to  give  500  Hz  and 
5000  Hz  bandwidth.  It  requires  no  ahgn- 
ment  work,  is  uncritical  to  assemble  and 
provides  a  high  image  rejection  in  standard 
receiver  systems  due  to  the  operation  at  9 
MHz. 

The  gain  is  46  dB  and  it  can  take. 5  volts 
across  the  input  terminals  before  cross 
modulation  starts. 

You  can  choose  between  the  500  or  5000 

Hz    bandwidth    simply    by   actuating   a   dc 
switch. 


Using  the  i-f  amplifier  in  a  standard  receiver. 

Although  the  intended  prime  application 
for  this  i-f  unit  is  a  panoramic  receiver  for 
two  meters,  you  can  build  a  standard  re- 
ceiver 

The  tuner  and  mixer  and  local  oscillator 
units  can  be  buUt  in  a  standard  manner.  The 
i-f  amplifier  described  follows  the  mixer 
stage,  and  no  AGC  is  required  because  of  the 
large  signal  handhng  capability.  As  usually 
done,  AGC  should  be  applied  to  the  rf  and 
also  to  the  second  part  of  the  i-f  amplifier. 
This  second  i-f  amplifier  does  not  require 
any  selectivity  and  provides  simply  the 
additional  gain  needed  to  drive  the  detector. 
Any  of  the  recent  op  amps  or  v\'idcband 
amphfiers  that  meet  the  gain  bandwidth 
characteristics  may  be  used. 
How  to  build  a  panoramic  receiver. 

This  amplifier  is  ideally  suited  for  VHF 
panoramic  receivers.  Figure  2  shows  the 
detailed  block  diagram.  The  gain  of  the  rf 
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Fig.  1.  Standard  receiver  biock  diagram. 


amplifier  and  the  mixer  should  be  kept 
relatively  low  arid  not  exceed  some  15  dB  in 
order  to  prevent  overload  of  the  following 
stages.  In  panoramic  receivers  ,A.GC  is  not 
recommended,  so  al  stages  preceding  the 
■selectivity  block  must  have  extremely  good 
signal-handling  capability.  The  gain  parti- 
tioning among  the  different  functions  of  the 
receiver  has  to  be  made  carefully. 

The  input  signal  passes  the  input  attenua- 
tor which  can  be  a  passive  and  frequency- 
compensated  resistive  network.  One  can  also 
use  a  dual  gate  MOSFET  as  rf  amplifier  and 


use  several  "preset"  two  voltage  gates  in 
order  to  provide  fixed  attenuation  levels  of 
say  0,-10. -20  and -30  dB. 

The  mixer  should  use  FET  for  better 
cross  modulation  and  low  noise  per- 
formance. 

The  local  oscillator  unit  consists  of  the 
VFO,  operating  from  21-23  MHz,  and  an 
X-tal  osciUator  at  131  MHz.  The  oscillator 
mixer  is  followed  by  a  band  filter  to  provide 
the  oscillator  frequency  of  153  —  155  MHz. 

The  attachment  provides  a  simple  saw- 
tooth driver  circuitry  using  unijunction  tran- 
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Fig.  2.  Panco'aioic  receiver  block  diagram. 
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sistor  and  FET,  and  the  21  MHz  local 
oscillator  using  varicaps. 

The  i-f  signal  coming  from  the  tuner  is 
fed  into  the  described  i-f  selectivity  and  gain 
block  which  is  followed  by  a  logarithmic 
amplifier.  This  logarithmic  amplifier  can  be 
made  by  using  operational  amplifiers  com- 
bined with  diodes  or  transistors  in  the 
feedback  path  in  order  to  simulate  loga- 
rithmic characteristic.  The  dynamic  range  of 
this  amplifier  should  be  50  to  60  dB 

The  two  different  band  widths  allow:  a) 
scanning  of  the  whole  2m  band  with  a 
(sawtooth)  sweep  frequency  of  15  Hz  which 
is,  depending  on  the  used  display  tube,  just 
above  the  level  where  the  flicker  effect 
becomes  negligible  (the  bandwidth  in  this 
case  is  5  kHz);  and  b)  scanning  a  section  of 
the  whole  2m  band  and  obtaining  a  high 
resolution.  The  bandwidth  for  this  is  500 
Hz.  This  small  bandwidth  allows  an  accurate 
analysis  of  the  signal  for  instance  to  deter- 
mine the  modulation  depth,  the  bandwidth, 
the  sideband  symmetry,  etc. 


The  i-f  amplifier  unit. 

The  complete  amplifier  is  shown  in  Fig. 
3.  It  consists  of  a  periodic  FET  preamplifier, 
the  solid  state  bandwidth  switch  section,  the 
two  crystal  iilters,  and  the  post  amplifier 
which  provides  most  of  the  total  gain  of  the 
whole  amplifier.  The  purpose  of  putting  an 
FET  as  amplifier  ahead  of  the  filter  and  the 
switch  is  to  achieve  a  high  signal/noise  ratio 
and  to  overcome  the  losses  of  the  filter  and 
the  switching  arrangement.  Also  the  FET 
can  withstand  high  signal  levels  without 
causing  distortion,  especially  if  the  device  is 
operated  in  common  gate  mode. 

Generally  filter  losses  are  in  the  order  of 
1  to  4  dB  depending  on  the  selectivity  and 
frequency  of  operation  and  any  losses  ahead 
of  an  amplifier  add  directly  to  the  system 
noise  figure. 

Other  advantages  of  a  common  gate  mode 
FET  are:  a)  low  input  impedance  —  no 
tuned  circuit  is  required.  In  most  cases  tuner 
and  i-f  amplifier  are  separate  "building 
blocks"  which  are  physically  separated. 
They  normally  are  interconnected  by  a  low 


IS  nF        IN9I4 


\(    T  N    '^f- 


\<18K    0  3 
XF9M/  f        BF224/r 

500  Hz    .  ,^    ^    J         2N42S4I 
15  nF 


rh  fh 


O  +  24    VOLT 


H( © 


m 


o 

+  24  VOLT 


:  RI2 

.  33K  S^^ 


Fig.  3.  if  amplifier  circuit  dia^am.  Note  that  a  few  capacitance  values  are  given  in  nF.  1  nF  =1000 
pF  =  .001  JLIF. 
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MAXIMIZE 
YOUR  AMATEUR  RADIO 


What  new  2M  FM  gives 
me  most  for  my  money, 
performance  vs.  price?  Tlie 
answer's  as  clear  as  tiie  superb 
reception  you'll  get  on  the  new 
Standard  826MA,  10  watt,  2 
meter  FM  transceiver.  You'll 
find  such  outstanding  features 
as  12  channels  — with  the  four 
most  popular  ones  included  — 
and  a  RF  output  meter  with 
selection  of  1 0  watts  or  0.8  watt 
for  battery  conservation.  And  of 
course,  our  "Astropoint"  system 


MONEY. 


that  assures:  top  selec- 
tivity, great  sensitivity, 
and  rejection  of  unwanted  sig- 
nals on  today's  active  2M  band. 
Helical  Resonators  &  PET  front 
end  provide  the  performance 
needed  for  tomorrows  crowded 
channels.  Provision  for  tone 
coded  squelch  to  activate  mod- 
ern repeaters.  A  radio  that  won't 
become  obsolete.  Occupies  less 
than  200  cu.  in.  Weighs  lessthan 
5  lbs.  It  has  all  the  same  "Astro- 
points"  as  entire  Amateur  line. 


NEW  22  CHANNEL  BASE  STATION 
SBC-14U 

Ultimate  in  a  2M  FM  Transceiver  features' 

n  22  channels 

n  AC  &  DC  supplies  Built  In 

D  low  (1,  3  &  10  selectable) 

D  Receiver  offset  tuning 

D  VOX 

n  Three  Front  Panel  Meters 

□  Plus  many  more  exciting  features. 

Far  detailed  information  on  these:  the  complete  Standard  line  and  the  name  of  your  nearest  dealer  write: 


Standard 


Communications  Corp. 

213/775-6284-639  North  Marine  Avenue,  Wilmington,  California  90744 


B996  8998  9000  9002  9004        kHi 

Fig.  4,  fimplifhr  filter  response  curves. 


impedance  coaxial  cable,  b)  The  stability  of 

an  FET  in  common  gate  is  excellent,  and  c) 
The  biasing  is  extremely  simple,  the  gate  of 
Ql  is  tied  directly  to  ground  and  only  Rl  of 
220^  is  needed  to  set  the  drain  current  at 
approximately  8  mA. 

The  voltage  gain  is  Vu  =  Yf  x  RL  where 
RL  is  the  equivalent  parallel  resistance  of 
R2,  R7  and  R3  respectively,  R2,  R4  and  R8. 

The  selectivity  and  bandwidth  is  switched 
from  500  Hz  to  5000  Hz  by  the  two 
switching  diodes  Dl  and  D2.  If  Dl  is 
switched  on,  by  applying  a  positive  supply 
voltage  to  the  terminal  4,  D2  is  automati- 
caUy  reverse  biased  by  -10  volts  due  to  the 
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Fig.  5.  Signal  transfer  characteristic  curve. 


Fig.  6,  Cross-modulatioa  perfonnance  curve. 

zener  diode,  D3,  and  the  biasing  resistors  R4 
and  R6. 

The  passband  characteristic  is  very  sensi- 
tive to  the  matching  conditions  and  both 
filters  are  matched  at  the  input  and  output 
terminals  to  see  SOOfi  and  a  parallel  input 
capacitance  of  30  pF. 

The  actual  filter  response  is  shown  in  Fig. 
4.  The  two  curves  were  taken  across  the 
input  and  output  of  the  amplifier  unit.  The 
flatness  is  only  1  dB  for  the  500  Hz  and  3 
dB  for  the  5000  Hz  filter. 

Q2  and  Q3  are  individual  amplifier  stages 
for  the  two  filters.  Using  individual- ampli- 
fiers adds  significantly  to  the  channel  separa- 
tion. Dl  and  D2  are  switched  on  for  the 
5000  Hz  channel,  while  D3  and  Q3  are  in 
the  off  stage  and  vice  versa  for  the  500  Hz 
channel. 

The  voltage  gain  is  46  dB  and  the  output 
swing  is  linear  up  to  5.5  volts  RMS.  This 
corresponds  to  an  iaput  level  of  27  mV.  The 
transfer  characteristic  of  the  amphfier  is 
given  in  Fig.  5  while  the  cross  modulation 
performance  can  be  seen  in  Fig.  6  -  The 
measurement  condition  for  this  test  were  set 
as  follows:  the  desired  signal  is  1  mV  across 
the  son  input  terminal.  The  undesired  signal 
was  100%  modulated.  The  undesired  signal 
to  produce  1%  cross  modulation  is  plotted  as 
a  function  of  the  frequency  deviation.  The 
graph  shows  that  cross  modulation  only 
occurs  at  input  level  of  400  to  500  mV 
RMS.  If  one  uses  a  16  db  tuner,  the  input 
level  can  be  as  high  as  83  mV  at  the  antenna 
terminals. 

...DJISK 


42 


73  MAGAZINE 


Gene  Mhchsll  KZDSM 
335  Conestoga  Road 
Devon  PA  1 9333 


TOUCHTONE  AND  TELEPHONE 
CONNECTING  ARRANGEMENTS 


Until  recently,  auto-patch  connections 
to  the  telephone  lines  have  been  on 
the  shady  side.  Most  hams  prefer  touchtone. 
Bell  Telephone  has  approved  tariffs  for  the 
use  of  customer-provided  tone  address  sig- 
naling (touchtone  dialing).  Bell's  "'automatic 
voice  couphng  arrangement"  type  C2ACP 
must  be  used.  It  is  available  for  $10  instal- 
lation and  $3  per  month. 

This  coupler  is  a  two-way  device  pro- 
viding the  customer  with  a  contact  closure 
when  ringing  is  received,  with  a  control  lead 
to  seize  or  operate  the  coupler,  with  limiting 


and  isolation  to  protect  the  telephone  net- 
work, and  with  dialing  connections  if  touch- 
tone  is  not  available.  It  is  worth  the  effort 
and  price  to  have  a  legal  patch  that  can  be 
shown  to  anyone. 

Figure  1  shows  it  connected  to  WA3IGS 
repeater/auto-patch.  All  leads  are  designed 
on  the  diagram. 

Bell  Telephone  will  provide  you  with  a 
Technical  Reference  #PUB42207  when  you 
order  the  coupler,  if  you  request  it.  It  gives 
full  details  of  operation  and  inter- 
connections. 


NOT  SHOWN   FOR    SIMPLfFICATION  : 
TELEPHONE    ANSWERING    SET 
2ND    TOUCHTONE    RECEIVER 
2ND   TELEPHONE    LINE 


II5V  AC 


Fig.  1 .  Block  diagram  of  the  WA3IGS  auto-patch  repeater. 


DECEMBER  1972 
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Touchtone    dial   mounted  on   the   front   of  a  HT 
series  handie-talkie. 


Rear  view  of  the  WA3IGS  repeater  showing  the 
A3  Touchtone  decoder. 


Pads 

Touchtone  pads  for  the  auto-patch  are 
readily  available  from  many  suppliers,  in- 
cluding Greybar  in  Philadelphia  and 
Stromberg  Carlson  in  Rochester,  New  York. 
The  35A3A  type  dial  (ITT  #3200G450)  is 
available  from  Greybar  for  about  S21.  The 
Trimline  miniature  dial  type  82A2A  is  avail- 
able from  Stromberg  Carlson  for  about  S24. 
These  are  identical  to  Western  Electric  types. 
Both  are  the  1  2-button  version. 

The  picture  shows  the  Trimline  dial 
mounted  in  a  minibox  and  attached  to  a 
Motorola  H24DCN  HT.  This  makes  a  neat 
portable  telephone  that  even  AT&T  envies. 
The  11  and  12  buttons  are  used  to  enable 
and  disable  the  patch.  If  you  are  afraid  to 
drill  the  HT  cover,  you  can  order  another 
from  Spectronics  at  a  very  reasonable  cost 
and  drill  it  up.  The  Trimline  is  not  limited 
for  use  to  the  HT  series.  It  will  work  just  as 
well  with  any  other  FM  rig.  Figure  2  shows 
the  Trimline  schematic  and  its  connections. 


Decoders 
Touchtone 


receivers    are    needed 


Fig.  2.  TrimliDe  schematic  and  its  connections  to  an 

FMrigr. 
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The  Kenwood  R-599  Receiver 


^A^ORLbK 


....IT'S 

Unique 


MOST  AMATEURS  HAVE  NEVER  OWNED  A  RECEIVER  AS  GOOD  AS  THE  R-599 


The  R-599  is  all  Solid-State  ...  no 
tubes  to  wear  out  and  be  replaced. 
Less  heat  so  it  is  more  stable  and  more 
reliable.  Most  owners  report  service 
free  performance  month  after  month, 
year  after  year. 

The  R-599  is  more  versatile.  It  copies 
SSB,  CW,  AM  and  FM.  And  it  copies 
them  well.  One  half  microvolt  sensitiv- 
ity on  SSB  means  you  hear  any  signal 
audible  on  any  other  receiver  regardless 
of  price. 

The  R-599  has  greater  frequency  range. 
All  amateur  bands  160  through  10 
meters  as  supplied  and  including  6  and 
2  meters  with  accessory  self-contained 
converters. 


I 


i|tl 

3th 


The  R-599  is  part  of  a  system.  When 
operated  with  its  companion  T-599 
transmitter  you  get  full  transceive 
operation. 


The  R-599  literalfv  screams  value. 
Dollar  for  dollar  you  can't  buy  another 
receiver  anywhere  that  will  match  the 
R-599. 


The  R-599  can  be  operated  directly  off 
your  12V  battery  .  . .  with  very  low 
drain.  It  is  also  an  ideal  novice  receiv- 
er .,  ,  having  standard  provisions  for 
crystal  controlling  the  T-599. 


The  Price.  .  .$349.00 


The  T-599  Transmitter:  Cfeaf,  stahte.  5e- 
iccUbie  sideband.  AM  and  CW  •  4-way 
VFO  flexibility  plus  Receiver  Incremental 
Tuning  (RIT>  wtien  used  with  the  R-599  - 
Amplified  ALC  •  Built-in  VOX  •  Full  meter- 
ing, including  cathode  current,  plate  volt- 
age, ALC  and  relative  Power  Output  • 
Built-in  CW  Sidetope  monitor  and  semi- 
automatic bre2k-in  CW  ■  Built-in  power 
supply  •  Maximum  TVI  protection  -  Em- 
ploys only  3  vacuum  tubes  * 
The  price  ,  .  .  $395.00 


Another  Kenwood  value  leader  .  ,  . 
the  superb  TS-61 1 S  Transceiver 

Five  bands,  SSB  and  CW  transceive. 
Built-in  VOX,  crystal  calibrator, 
noise  blanker,  receiver  incremental 
tuning^  1  KHz  frequency  readout,  8 
pole  filter,  stable  FET  VFO,  dual 
conversion  and  accessory  CW  filter. 
The  price  .  .  .  $415.00. 


KemMm 


1 1240  W  Olympic  BliA..  Los  Angeles,  Calif.  90064  213/477-6701 
931  N-  Euclid,  Anaheim,  Calif_  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 


58A   O 

IIA  O 

lOA   0 

3A   0 

8A  O 

7A  O 

ZA  O 

247A 

6A  O 

KTU 
TOUCHTONE 

4A  O 

RECEIVER 

lA   0 

22A   O 

■  IB   O 

lOB 

O 

1 

2 

3 
4 
5 

e 

7 

s 

9 

10 

NEG  BAT  24V 
PCS  BAT  GND 
AUDIO    IN 


CONTROL 
(NOTE) 


NOTE ; 

REQUIRES     VOLTAGE    ON    CONTROL 
LEADS     TO    ENERGIZE    RECEIVER 

Fig.  3a.  Connections  for  the  247 A  Touchtone  re- 
ceiver. 


MB  0 

1 

IZB  0 

2 

I3B  0 

3 

(4B  O 

4 

I5B  O 

5 

I6B  0 

S 

24TB 
KTU 

RECEIVER 

ITB  O 
IBB  0 
I9B  0 

7 
B 
9 

20B  0 

0 

IB  O 

COMMON    DIGIT 

lA  a  \iA  o 

NEG   BAT    24V 

20A  O 

POS  BAT  GND 

2A  O 

AUDIO 

4A  0 

AUDIO 

I9A  O 

CONTROL 
(NOTE) 

note: 

t.   GROUND    CONTROL     LEAD 
ENERGIZE     RECEIVER. 

2.   OPEN    R5     10  K     RESISTOR 
ON     PC   CARD    Y5    TO 
PREVENT     LOCK-UP, 

TO 

Fig.  3b.  Connections  for  the  247B  Touchtone  re- 
ceiver. 


touchtonft  auto-patch  system  to  enable  or 
disable  the  system.  Basically,  they  are 
nothing  more  than  7  or  8  tone  receivers  (L-C 
circuit  preceding  an  amplifier)  with  logic 
connected  to  the  output.  Although  they  are 
relatively  easy  to  build,  most  hams  prefer  to 
scrounge  one  of  many  types  available. 

One  source  is  Digitone  in  Ohio.  They  also 
offer    many    other    items   useful  for  auto- 


patches.  Other  sources  included  Stromberg 
Carlson  and  various  surplus  houses.  Western 
Electric  no  longer  sells  outside  the  Bell 
system. 

Many  types  of  decoders  are  available.  The 
247A  and  247B  types  are  used  primarily  on 
customer  intercom  systems.  The  A3  is  a 
standard  Central  Office  decode.  Hundreds  of 
A3    types    are    either    floating    around    or 


^  ENABLE  SYSTEM 
*  ENABLE  t'ATJH 
&       DISaK.: 


Fig.  4.  Connections  for  the  SD98i48  receiver. 
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^  =  -^ 


-^f- 


Fig.  5-  Legend  for  the  connection  diagrams. 

smashed  as  a  result  of  changing  the  military 

Autovon  Network  from  4  wire  #5  crossbar 
to  electronic  switching.  These  were  1 6- 
button  decoders  which  had  one  additional 
tone  (4  digits).  Out  of  73  decoders  from  a 
Philadelphia  military  exchange,  only  16 
could  be  saved  from  the  sledgehammer. 
AT&T  felt  that  this  was  enough,  since 
previously  released  equipment  showed  up  in 
commercial  service  again  in  another  area. 
That's  what  happens!  Others  were  released 
in  other  areas,  so  keep  your  eyes  open. 
Please  don't  ask  for  any  from  this  area.  They 
are  all  in  use. 


CODE      730 


DIBIT   70- 


SROUNDED 

WHEN 

DIGIT 

DIALED 

By 

RECEIVER 


DIGJT    3  0 ^ 


■{]- 


-^ 


DIGIT    OO >^ f 


J, 


RELEASE 
"CONTACT 


/77 


EXPLANATION  : 

DIGIT    7    IS    FIRST    DIGIT    THAT    WILL 
OPERATE    A    RELAY 

DIGIT  3   WILL    NOT    OPERATE    UNTIL    7 
IS    LOCKED, 

DIGIT  O    WILL    NOT    OPERATE    UNTIL   3 
IS    LOCKED. 

POSSIBILITIES     ARE     INFINITE. 

Fig.  6.  Simple  circuit  for  converting  digits  to  /unc- 
tions. 


Ttie   247A  and   247B  Touchtone  decoders. 

The  photo  shows  the  247  A  &  B  types. 
Figures  3,  4  and  5  show  hook-up  connec- 
tions to  get  them  operating.  Figure  6  shows 
a  simple  circuit  for  converting  digits  to 
functions.  There  is  no  limit  to  building  out 
the  codes. 
Protection 

Protection   for  auto-patch  long  distance 

calls  is  simple.  The  Bell  system  has  in  most 
areas  the  prefixing  of  digit  1  for  toll  calls.  A 
gate  that  detects  dial  tone  (350  and  440 
cycles)  and  the  digit  1  at  the  same  time 
simply  disconnects  the  patch.  See  Fig.  7  for 
an  example.  In  the  event  you  want  pro- 
tection and  you  don't  have  dial  1  prefix,  you 
can  actually  decode  entire  telephone  num- 
bers or  the  first  3  digits  and  kill  the  call  if 
the  number  dialed  is  other  than  what's  in  the 
program.  Your  tape  recorder  log  is  your  best 
insurance  policy. 

L.D.     PROTECTOR 


TO    P    RELAY 

FOR    DDO 
PROTECTION 


Fig-  7.  Protection  circuit  to  guard  against  toll  caUs. 
Conclusion 

Since  no  two  auto-patch  systems  are  the 
same,  I  have  generalized  in  some  areas.  Every 
one  has  his  own  way.  Anyone  desiring  sche- 
matics of  WA31GS  may  have  them  upon 
supplying  a  self-addressed,  stamped  envelope 
and  cost  of  reproduction.  It  took  three  of  us 
to  get  this  system  working  properly  over  a 
three-year  period.  I  recommend  this  type  of 
system  only  to  skilled  organizations  and  not 
as  an  individual's  private  system. 

.  . .K3DSM 
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s/gnaf/ane  CX-7A 


HENRY 
3K-A 


Cool  and  Easy  Max.  Legal 
Power  *  SSB,  CW,  RTTY 
or  SSTV  through  commer- 
cial ratings  *  3.5  to  30  MHz 
*  Continous  duty  *  Silver 
plated  Pi-L  plate  tank  *  DC 
relays  *  ALC  *  Built  m 
SWR  bridge  *  Output  power 
2  KW  min.  in  commercial 
service  *  THE  linear  for 
THE  CX-7A  *  S995 


you  will  never  know  how  Utile  it  costs 
to  own  THE  incomparable  CX-7A  or  Henry 
3K-A  until  YOU  wyite  or  phone  us  and  let  us 
hnow  the  trade  in  deal  YOU  WANT.  Wt> 
usually  sov  yes.'  NO  ONE  ANYWHERE 
BEATS    OUR    DEAL. 


exclusive 

export 

agent 

for 

signal/one 


*  1 60-10  Meters  *  300  Walts  * 

*Transceive  or  -split  frequency  with  two 
built  in  VFOs  *  CW  keyer  built  in  * 

*1F  shift  -  new  putenled  QRM  remover  * 

*  IF  noise  blanker  *Di<;itut  nixie  frequency 
readout  *  superb  computer  grade 
construction  by  CMl 

*  AI-SK  keyer  *adjuslable  output  power  * 
broadband  (unin_K*output  wattmeter  and 
reflected  power  meter  *      S2395 

AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  129  Terrace-Miami.  FL  33156 


Telephone-days  (305)  233-3631  -nights  and  weekends  caU 
(305)  666-1347  Use  your  Master  Charg«  card 


AMECO  BEG. 

TX  62  w/VFO  -  621,  Dow  Relay, 

I  i  ke  new  1  75.00 

BIRO 

43  Wattmeters  tnew)  limited  quar  ity 

CLEGG 

Interceptor  rcvr  w/All  Bandettll'  tuner 

ISO— 2  nieters)  like  new  304.00 

COLLINS 

KVVM-2,  NB,  516F-2  AC  895.00 

75S3-B,  late,  new  cond.  in  canon  549.00 

F455FA1.5Kcfiiterfor75S3-B  61.00 

F455  FA  3. 1  Kc  til  ter  for  75S3-B  50.00 

30L-I  linear  365.00 

MP-IDCps  119.00 

351-D2  mount  125.00 

KWS-1  595.00 

DRAKE 

SPR-4,  amateur  mel  pack, 

1  mo.  new,  in  carton 

T4XB.  w/AC-4.  like  new 

R4B,  new  cond. 

GALAXV 

FM-210/wPA-210  35-60  watt  amplifier 

(newl  and  34,  64,  94T  &  76,  64,  94,  R 

xtals.  Like  new  cond-  169.00 

GONSET 

emCommlV  149.00 

HALLICRAFTERS 

HASVFQ  49.00 

HAMfWARLUND 

HQ-110C  (working  as  is) 


399.00 
449.00 
345.00 


OUR  PRICE 
115.00 
90-00 

189.00 

795.00 

489.00 
30.00 
25.00 

325.00 
89.00 
49.00 

450.00 


329.00 
389.00 
319.(X) 


129.00 
89.00 
39-00 


T2g.00 


79.00 


HEATH 

10-13  5  mc  Lab  scope,  new  cond.  119.00               79.00 
HW-10  Shawnee  6  m  Am,  CW, 

VFO.xceiver  119.00              79.00 

QF-1  "Q"   mult.  10.00 

Warrior  Linear  149.00               39.00 

SB-200  Linear  219.00             189,00 

SB-630  console  (new)  89.95              69.00 

HW-18.3  160  meter  xceiver 

w/HP-23Apsand  HA5VFO  189.00  139.00 

SB-220  linear,  like  new,  professionally 

wired  339.00 

HW-100  xceiver/wHP-23  ACps, 

like  new  299.00  269.00 

SB-303  fcur,  w/AM  8i  CW  ace.  filters, 

new  cond.  professionally  wired  349.00  299.00 

IOW-1 02  Smc,  solid  state  scope, 

factory  wired,.like  new  189.95  129.00 

NATIONAL 

NCX-5  MK-2w/NCX-A  ACps  455.00  395.00 

ROBOT 

Model  70  monitor,  2  mos  Tiew 

in  carton  279.00 

Model  80  camera  w/F  1 .4  lens,  never 

used,  2  mos  new,  in  carton  28900 

SWAN 

VX-2  (new)  VOX  35.00  25.00 

SIGNAL  ONE 

CX7-A,  2  mos.  new  1,395  00 

M-510  5  el.  10  meter  beam  I  new)  ag.as  oa.uu 


Special  prices  all  new  and  used  equipment.  Please  see  our  other  ads  tnts  issue.  Write  for  quote.  IN  STOCK! 
SWAN  (not  Swan  Electronics)  MULTI-DRIVE  BAND  PASS  YAGI ANTENNAS  for  2  meters,  6,  3/4,  etc.  These 
are  the  antennas  that  win  every  West  coast  antenna  gain  contest  going  away.  Write  for  literature, 

AMATEUR-WHOLESALE  ELECTRONICS 
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Harold  Balyoz  W6YBP 
565 i  Hesperia  Avenue 
Encino  CA  91316 


THE  SIMPLEST 
AUDIO  IC  YET  I 


Audio  Output  ICs  have  been  coming 
out  thick  and  fast.  Practically  every 
IC  manufacturer  has  one  in  his  catalog. 
However,  my  choice  for  simplicity,  perfor- 
mance, and  lowest  parts  count  is  National 
Semiconductor  Corporation's  LM380N. 

Just  look  over  Fig.  1 .  Would  you  believe 
just  six  parts  plusheatsink  and  battery?  And 
it's  a  dandy!  It  is  rated  for  2  watts  output  at 
18  volts.  Mine  has  put  out  over  2%  watts 
with  18  volts,  and  just  over  one  watt  at  13 
volts.  Since  it  can  take  22  volts  without 
damage,  yet  still  work  at  8  volts,  it  is  perfect 


However,  since  it  needs  about  six  square 
inches  of  copper  clad  board  for  a  heatsink,  I 
soldered  pin  7  along  with  heatsink  pins  3,  4, 
5,  10,  11,  and  12  right  to  the  foil  side  of  a 
copper  clad  printed  circuit  board  2"  x  3" 
square.  The  rest  of  the  components  were 
soldered  to  insulated  terminals  bolted  to  the 
board.  The  5  jl(F  capacitor  from  pin  1  to 
ground  reduces  ripple,  but  the  circuit  works 
even  without  it! 

The  price  for  the  LM380N  is  only  S2.25 
each  when  you  buy  one  at  a  time;  really  a 
bargain ! 


<NPUT  ft — )| 


5uF         mofl 

5S7  U[  SPEl 


TOP  VIEW 
DUAL-IN-LINE 


BYPASS  I 
hON-lNVEPnWG  rNPUT  2- 


INVER¥IMG  INPUT  6^ 
V-  7- 


Ifjv-- 

10 ' 
-9NC 

-S  V  OUT 


HEAT  SINK  PINS 


Fig.  1.  The  simplest  audio  IC  yet. 


Fig.  2.  Top  view,  daal-in-Iine package. 


for  mobile  use  without  any  worries  about 
either  weak  or  overcharged  car  batteries.  The 
output  looks  very  clean  on  a  scope  and  the 
manufacturer  rates  the  typical  total  har- 
monic distortion  at  only  0.2%.  Quiescent 
supply  current  is  only  7  mA  at  18  volts  and 
bandwidth  extends  to  65  kHz.  (It  was  really 
designed  for  a  simple,  high  quality  record 
player  system.  Two  LM380N's,  a  ceramic 
stereo  cartridge,  two  speakers,  and  the  re- 
suit,  easy  stereo! 

In  connecting  it  up,  pin  7  is  the  official 
negative  connection  for  the  power  supply. 


Figure  2  shows  the  pin  connections 
viewed   from  the  top  of  the  IC.  You  can 

■bend  the  heatsink  pins  to  lay  flat  on  the 
board  before  soldering  and  bend  the  others 
up,  away  from  the  board  for  connection  to 
the  rest  of  the  circuit.  If  you  solder  to  the  IC 
quickly  with  a  hot  iron,  no  damage  will 
result  as  the  lead  temperature  is  rated  at 
300  C  for  10  seconds  during  soldering. 

You  can  bet  that  my  unit  is  going  to  be 
the  beginning  of  a  tiny  SSB  receiver  for 
portable  and  mobile  operation. 

.  .  .W6YBP 
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There's  a  DUAKE  DEALER  near  you. 

Drake  Dealers  are  dependable  and  friendly. 
For  a  good  deal,  see  vou""  nearby  Drake  Dealer: 


ALABAMA 

Binningliini  [3S233) 

Aik  Radin  Supply 

31Q1  Founfi  Av«nue.  S. 

JbttsW.  Clary  Co. 

171J  S^OFid  Avenue.  S. 
AniZONA 

Phoenix  (BSQOB) 

Hensliaw  Elect ronfos 

1644E.MGaowell 

ARKANSAS 
□iHIVin  (72042) 

Moorv  Elecirsnki  Co. 
13!h  6  Jefferson.  Bo«  506 
CALIFORNIA 

Sarbanlt  19I5D&) 
Efectronic  City,  f  nc. 
4001  W.  Burbank  Blvd. 

BuiUng^me  (94010) 
Ham  Radia  Outlet 
933  Howard  Avenue 

FrESiat937m) 

D'fmord  Electro  nits 
46  E.  Shaw 

LosAnCjBlrs  [B{i%/\) 
Herry  Radio 
1l240  0lvmpiceM. 

Dahlaed  (94807! 
Amrad  Supply 
1025KarrtsoiiSttMi 

PmthDa  1911061 
Dow  RaCfO-Milo 
1759  E.  ColoradD  Blvd. 

Hiversidc|S2501} 

MJssJDP  Ham  aectrcnics 
3316  Main  Street 

SauanKRlD  (9582j> 
Selecifonics 
1912  Fulton  Awnje 

San  Diega  (92101} 

V>!e5tem  Rsdio  £  TV  Sii]|iplv 
i'll&  India  StiEBi,  Box  1728 

SaUuse  {g?)2S| 
Quemeni  Else  ironies 
iODO  S,  BascoTTi  Avenue 

Tonance (90506) 
L-A-Eleciran™ 
23044  Creridi^w  Blvd. 
CQLORADa 

Denvei 

Bumejn  ApplebEE 
8D0  Lincoln  {8G2031 
CW  EleClmnii:  Systerns 
14^1  Blake  Sl  (802021 
CONNECTICUT 

Hartford  (061149 
Han^  Ele[:tronics 
50G  Lettv^rd  Street 
DELAWARE 

Wilmington  {19&01} 
Wiilard  3.  Wilson,  InE. 
403-405  Gelawace  Avenue 

DISTRIf:T  OF  COLUMBIA 

See  Mvylind  &  Viigeiia 
FLOdlDA 

EUentDit  (33532) 
BiltSli;p  Cnnrtpariy 
2412  Hiflhwav  30T  North 

Miami  (33137) 

Amaieuf  Radio  Center,  Inc, 
2BD5M>E,  Second  Awnue 

Sarsau  (33379) 
Tlic  Ham  Shack 
19BBHillvinM  Street 
GEORGIA 

Atlanta  1:^0309} 

Ack  Hadia  Sipplv  Co. 
554  De^rin^  Road 
HAWAII 

HonDltifa 

HonolulJ  Electrtmia 

B19  Kmumokii  St.  {9SB03) 


Island  Elucti'snics 
mi  WcClIIv St.  196814) 
IDAHO 

Buise  mim 

Morgan  Elictronics 
2l1^Nor^2BiliSTi«t 
ILLINOIS 

Lincoln  (628 SB) 
AAA  Ssles 
&55  Wosdlawn  Fltad 
PlhlsHe^[sEBB4B^} 
Green  Milt  Radio  Supply 
13111  South  66  Court 

Klaus  Radi^  fi<  Electric  CQ- 

B4(]0Td.PianeprPky(Gl6l4J 

Selectmnics 

800  S.W.Jtffareon  [81605} 
Ri(ffirforEit  (£0305) 

Trigcf  Elecironics 

7351  Nortfi  Avenue 
INDIANA 
Angola  (4£703l 

Lskeiancj  Rudh  Supply 

525S.WcsiStrEsi 
Evansuilk  [477)01 

Castrup's  Rsdio  Supplies 

1D14W.  ^ranklir  SUEe[ 
Jniliainpolu 

Graham.  ElPCtrtink  Sujpply 

133S.PenRivlv£nial4fi204) 

Vsi  Sickle  Radio  Suppfy 

4I3I  N.  Kevstone  Av-  (•S&205) 
Snuth  SmiS  (46624) 

Radio  DisuitiLtljiij  Cd. 

1212  Hfjh  Street 
Teire  Haute  [479021 

Hddsw  Eiecnofiics 

6ox  403.  RR  #3S 
lOVIIA 

CnuncnBluKt  (51501) 

World  Hadio  LahDratorleG 

3415  W.  BrOHdway 
Davenport  (52801) 

Yi\siis  Radio  gi  Eleirthc  Cq. 

311  E_2(id  Street 
Dei  Moi  IKS  (50310) 

Lafayette  Radio  Aso^.  Stare 

3B21  Qesiv  Avenue 
KANSAS 

avgilandFark(B6204} 

Associated  Radio 

aQl2  Coiser 
Widtfta(a?2ni 

Amateur  Radio  Equijnneni 

1203  I,  Dougls 
KENTUCKY 
Uoiehesd  (40351} 

Feriufoi  Electronifu 

137  E.  First  SlrEEl 

LOUISIANA 

rilewOHeaRi!70l3[l} 

Rad^oPgrti,  Inc. 

1331  PrytaniaStTKI 
MAINE 

Lmii^on  (04240) 

Down  Ea^t  Kain  Shack 

57MainStre&t 
MARYLAND 
Bafifencre  [21211] 

Amatbji:  Radio  C«it«r 

11 17-19  v/aeSiStrai 
WheaivD  {2Q90?]i 

EISCQ 

|f30&ElkfnStTBei 
MASSACHUSETTS 
Bos[nn:02U5) 

DelUBmbro  Riidla  Supply 

tOdS  CommoniKaltiii  Ave. 
ft«adi>|(0iaB7} 

Graham  Hadio  Company 

505  Main  Slieci 


IIAICHIGAIV 

Ann  Arbor  (4STD4) 

Purrhas  Radio  &  Supply 

327  t  Hoover 
Dcnoii 

!{adlD  Supply  &  Enciineering 

aSSeldeii  Av.  (-5^201) 

Reno  Radio  Co, 

1314  3[oaiiway(4B226) 
Flint  (435071 

£hand  Electronies  Inc. 

2401  S.  Oort  Higfrwav 
Gruiif  Rapid;  (4S5D3) 

Radio  Paris.  InrL 

542  Division  Ave. 
Maniufitle  {49855} 

Northwe&l  Radio 

ItJlOlrtlESl  Washington 
Muskegon  (49441) 

ElBctronr:  DisnEbiUDrs,  Int. 

196(1  Fbj:!:  Stresl 

MlMNESf]TA 
0  ninth  (^5802) 
Nofthwesi  ftadlo 
123  E.  First  StrBct 
MinneapDltj  (55401) 
E I ecironic  Center,  Inc. 
t07-3rd  Avenue  U. 

Mi^OUHl 
Butler  (M73C1 

Heriry  Rattio 

211  North  MsinStreei 
Kansas  City  (64111) 

BifHeJi  Appfehee  Co. 

3193  Merclsr  Street 
St.  Louis  (63:32) 

Hun  Radio  Center 

S342G  live  Blvd. 

MONTANA 

emtF^ls  (53401} 

Electric  Cii^  Radio  Supply 
2315  -  IDtti  AuenuuS. 

NEW  HAMPSHIRE 
Concord  [0330  T) 

Eii-ans  Radio  Inc. 

Haute  3A.EDW  Jet 
NEW  JERSEY 
Camden  (08102) 

General  Radio  Supply  Ca. 

enOPann  St,  at  Bridge  Plaza 
Clifton  107011} 

Witlfe  Efeclcic  Ca_,  Inc. 

3S4  Lsheview  Avenue 
EaioittDwa  [[}7724} 

Atkinson  a  Smith  Ire. 

17  LjHwisStrwt 
NEW  MEXICO 
Albuiiuerquo(B71031 

Bowden  Assa:iates 

730  San  Mateo  Blud.  Si. 

NEW  YORK 

Aimleidaii  (12010) 

AiSlrondack  Radn  Supply 
TGS-ISIW.  Main  Street 

Elniira(]4&0l) 

Cll^munp  Electronics 
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TUNING  TIPS 
FOR  USING 
VOLTAGE  VARIABLE 
CAPACITORS 

The  use  of  itifxpt'iisiic  I'ararlor  diodt's  lo 
providt'  Uiwnr  and  lersatite  litiiiiii;:  schemes  for 
lioiiiehreir  oscillal or  projects  is  deseribed  in  detail. 
The  information  is  applicable  to  circuits  for  IIF  Intna- 

cf  iters  as  well  as  those  for  I  IIF  equipment. 


Voltage  variable  capacitors  or  varactors 
liave  been  available,  basitaily,  since 
transistors  were  used.  The  base-collector 
junction  of  many  transistors  (one  example  is 
the  2N3S65),  as  shown  in  Fig.  I ,  can  be  used 
to  form  a  voltage  variable  capacitor  usable 
over  a  range  of  10    15  pK. 

The  effect  of  having  a  diode  junction, 
either  as  part  of  a  transistor  or  as  a  separate 
diode,  forming  a  capacitance  which  varied  as 
the   voltage  impressed  across  the  junclion. 


was  supposedly  discovered  by  accident 
rather  than  by  any  scientific  research  aimed 
in  that  direction.  At  any  rale,  varactor 
diodes  specifically  meant  for  use  as  voltage 
variable  capacitors  are  now  available  in  a 
large  range  of  capacitance  vahies  from  many 
manufacturers  at  very  rea.sonable  prices,  it  is 
rather  surprising,  therefore,  that  so  few 
amateur  etiuipinent  designs  employ  these 
diodes  and  rather  stick  to  old-fashioned  air 
variable  capacitors.  Hopefully,  the  material 
presented   in  this  article  may  assist  various 
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Fig.    I.    Transistor   diode  junctions  can   serve  as 

varactor  diodes.  Severai  receivers/ transceivers  have       Fig.  2.  Basic  use  of  tuning  diode.  One  side  of  diode 

used  such  schemes  for  incremental  tuning.  is  dc  grounded  through  the  oscillator  tank  coii. 
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Larsen  Mobile 
Gain  Antenna 
144-148  MHz 


The  result  of  over  25  years  of  two-way 
radio  experience.  Gives  you  .  .  . 

■  3  db  +  gain  over  1/4  wave  whip 

■  6  db  +  gain  for  complete  system 
communications 

■  V.S.W.B.  less  than  1.3  to  1 

■  Low,  low  silhouette  for  better 
appearance 

The  fastest  growing  antenna  in  the  com- 
mercial 2-wav  field  is  now  available  to  Ama- 
teurs.  It's  the  antenna  that  lets  you  HEAR 
THE  DIFFERENCE.  Easily  and  quickly  ad- 
justed to  any  frequency.  Hi-impact  epoxy 
base  construction  for  rugged  long  life.  Silver 
plated  whip  radiates  better.  Handles  full  100 
watts  continuous.  Models  to  fit  any  standard 
mount.  Available  as  antenna  only  or  com- 
plete with  all  hardware  and  coax. 

Get  the  full  facts  on  this  amazing  antenna 
that  brings  signals  up  out  of  the  noise  .  .  . 
provides  better  fringe  area  talk  power.  Write 
today  for  fact  sheet  and  prices. 


Sold  with  a  full  money  back  guarantee. 
You  hear  better  or  it  costs  nothing.' 

also  available  . .  . 

5  db  Gain  Antenna  for 

420-440  MHz  and  440-460  MHz 

Phased  Collinear  with  same  rugged  construc- 
tion as  Larsen  2  meter  antennas  and  5  db 
gain  over  reference  1/4  wave  whip.  Models 
to  fit  all  mounts.  Comes  with  instructions. 
Write  today  for  full   fact  sheet  and  price. 


''^  Larsen  Antennas 


11611  N.E.50th  Ave. 
Phone  206/695-5383 


I  Vancouver,  WA.  98665 


reuder.s    to    more    easily    utilize    these    very 
useful  diodes. 

ParUcularly  for  the  tuning  of  oscillator 
circuits,  varactor  diodes  vi'hen  combined 
with  the  proper  type  of  potentiometer 
control  offer  tuning  possibilities  and 
variations  which  would  be  impossible,  or  at 
least  extremely  difficult  and  costly  to 
achieve,  using  conventional  air  variable 
capacitors  and  mechanical  tuning  systems.  A 
number  of  examples  are  presented  later 
which  illustrate  the  various  tuning 
possibilities  possible  with  varactors.  ,A  good 
bitsic  understanding  of  what  varactor  diodes 
can  do  and  what  their  .specifications  mean  is, 
however,  basic  to  successfully  using  these 
diodes. 
Basic  Operation 

Varactor  diodes  as  voltage  variable  diodes 
function  basically  on  the  idea  that  when  a 
diode  junclion  is  reverse  biased  with  an 
increasing  voltage  potential,  its  depletion 
region  increases  and  its  capacitance  value 
decreases.  The  increasing  potential  can  be 
viewed  as  pulling  the  plates  of  a  capacitor 
further  apart  and  thus  decreasing  .its 
capacitance.  The  usage  of  such  a  diode  in  a 
simple  fashion  as  the  tuning  capacitor  for  an 
oscillator  is  shown  in  Fig.  2.  The  diode  is 
tuned  by  the  potentiometer  which,  since  it 
controls  only  the  dc  voltage  impressed  across 
the  diode,  may  be  located  at  any  distance 
from  the  diode.  The  dc  ground  return  for 
the  other  side  of  the  diode  is  made  through 
the  grounded  end  of  the  oscillator  coil.  The 
whole  scheme  would  be  almost  ideally 
simple  if  it  were  not  for  the  fact  that  the 
diode's  quality  as  a  capacitor  (Q)  depends 
upon  the  frequency  of  operation  and  the 
diode's  capacitance  variation  is  not  directly 
related  to  the  rotation  of  the  potentiometer 
arm. 

Practical  Diodes 

The  varactor  diode  usually  does  not 
exhibit  a  linear  capacitance  variation  with 
applied  voltage,  although  there  are  some 
variations  to  the  general  rule.  Usually  a 
diode  exhibits  a  capacitance  variation  which 
varies  as  some  exponential  relationship  with 
the  applied  bias  voltage.  Diodes  are  usually 
classified  by  their  nominal  capacitance  value 
at  some  reference  bias  voltage.  For  in.stance, 
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the  graph  of  Fig.  3  shows  a  "47  pF"  diode, 

the    capacitance    vahic    which    it    has  at   a 

reference     bias     voltage     of     -4V.     The 

capacitance  range  of  the  diode,  a  i  N3628,  is 

actually  from  25—125  pF.  The  capacitance 

variation    is    shown    liy    the    graph    and   is 

characteristic  of  diodes  produced  by  many 

manufacturers.      Unfortunately,     the 

capacitance     variation     is     not     linear     or 

logarithmic  with  the  applied  liias  voltage  and 

no    potentiometer   taper  is  available   which 

will    directly    provide  a   linear  capacitance 

variation      with      linear     rotation      of     the 

potentiometer  shaft.  .'\  numher  of  ways  can 

be     employed,     however,     to     correct    this 

situation  as  described  shortly. 

Figure   4   shows   the   capacitance   versus 

bias  voltage   curves   for   two  diodes  which 

have  a  capacitance  range  thai  many  amateurs 

would  find  useful  in  building  oscillators  for 
the  HF  frequencies.  The  IN.^fi27  is  classified 
as  a  22  pF  diode  (at  4V  bias).  Us  useful 
capacitance  range  is  from  12  pF  (at  -20V 
bias)  to  50  pF  (at  .IV  bias).  The  BB103  is 
a  l-Airopean  type  made  by  SienieriS  and 
available  here.  Its  capacitance  is  quoted  as 
29  pF  (at  -3'/4V  bias)  and  its  effective 
capacitance  range  is  from  13—52.5  pF.  The 
two  curves  are  shown  to  diustrate  how  the 
characteristic  curves  of  two  diodes  from 
different  manufacturers  can  vary  slightly.  If 
one  wanted  to  build  an  oscillator,  for 
instance,  with  a  very  linear  readout  it  is  a 
good  idea  to  obtain  the  characteristic  curve 
of  the  diode  family  from  a  manufacturer. 

Just  to  illustrate  the  interesting  types  of 
varactor  diodes  which  are  available  for 
tuning  purposes.  Fig.  5  shows  an  unusual 
dual  diode  made  by  Siemens,  the  BBI07. 
The  diode  costs  around  $5  and  is  designed 
primarily  foru.se  in  AM  receivers.  The  diodes 
have  a  common  anode  connection  and  the 
capacitance  of  diode  section  Di,  for  the 
same  bias  voltage,  always  has  a  capacitance  a 
fixed  amount  different  than  that  of  the 
other  section  D2.  The  graph  illustrates  this 
variation.  Such  a  diode  could  have  some  very 
interesting  application  for  oscillator  tuning. 
Operated  over  a  smaller  capacitance  range 
than  the  total  available,  the  diode  exhibits 
an  almost  perfectly  linear  capacitance 
variation  with  bias  voltage.  By  switching 
from  one  diode  section  to  the  other  in  a 
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Fig.  3.  Response  of  a  typical  "47  pF"  tuning  diode 
(solid  line). 

properly  set  up  oscillator  circuit,  one  can 
switch  back  and  forth  between  the  CW  and 
phone  portions  of  a  band.  For  a  LF 
converter,  the  diode  can  be  used  exactly  as  it 
was  intended  —  one  diode  section 
controlling  the  tunable  oscillator  and  the 
other  the  input  tuning  to  a  mixer  stage. 

As  with  many  electronic  components 
these  days  which  are  a  bit  advanced,  the 
question  of  availability  often  becomes  a 
problem  when  one  finally  decides  to  build  a 
piece  of  equipment.  Uniortunately,  only  a 
very  few  varactprs  designed  for  voltage 
tuning  usage  as  capacitors  have  standard  IN 
numbers.  Most  cannot  because  the 
capacitance/bias  voltage  relationship  varies 
from  manufacturer  to  manufacturer  and 
the  assignment  of  IN  numbers  implying 
interchangability  would  not  make  sense. 

One  "family'"  of  varactor  diodes  that 
should  have  special  appeal  to  amateurs  is  the 
Motorola  MV2000  series.  The  available  types 
are  shown  in  Table  I.  They  are  available 
from  any  large  distributor  of  Motorola 
semiconductors  (Allied  Radio,  for  instance) 
at  only  904  each.  The  diodes  will  have  a 
capacitance   curve   similar  to  that  shown  in 


Fig.  4.  Response  curves  of  two  typical  22—29  pF 
labeled  diodes. 
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Table  t 

Type  4V  Capacity  Q  (50  MHz)    Tuning  Ratio 

(2-30V) 

MV2101         6.8  450  2.7 

MV2102        8.2  450  2.8 

MV2103      10  400  2.9 

IVIV2104      12  400  2.9 

MV2105      15  400  2.9 

MV2106      18  350  2.9 

IV1V2107      22  350  2.9 

IV1V2108      27  300  3.0 

IVrV2109      33  200  3.0 

IV1V2110      39  150  3.0 

MV2111      47  150  3.0 

IVIV2112     56  ISO  3.0 

IVIV2113      68  150  3.0 

MV2114      82  100  3,0 

MV2115.100  100  3.0 

Motorola  MV2000  varactor  diode  family.  At  90<( 
each,  these  diodes  should  appeal  to  many  ama- 
teurs. 

Fig.    3    but    one    can   always  send   to   the 

manufacturer  for  the  specific  curve  for  any 
diode  {Motorola  Semiconductors,  McDowell 
St.,  Phoenix  AZ  85001).  The  tuning  ratio 
refers  to  the  capacitance  variation  between 
the  bias  voltage  stated.  This  drops  as  the 
capacitance  value  increases  but  any  of  the 
diodes  would  be  suitable  for  HF  application. 
The  smaller  capacitance  diodes  would  still  be 
useful  into  the  VHF  range.  If  the  Q  is  300  at 

50  MHz,  it  would  drop  to  30  at  250  MHz, 
etc.  Table  11  shows  the  essential 
characteristics  of  the  smaller  family  of 
diodes  available  from  Eastron  Corp.  at  S1.50 
each    (except    for    the    VC6204    which    is 

5 1  .80).  Eastron  will  sell  directly  to 
amateurs,  postage  prepaid.  Write  to  Bill 
Slushcr,  WIZYX.  Eastron  Corp.,  25  Locust 
Si.,  Haverhill  ma  01830. 

Shaping  the  Capacitance  Variation 

Suppose  one  wanted  to  construct  a  really 
good  S  MHz  oscillator  for  use  with  an 
existing  transceiver  so  one  could  achieve 
independent  receiver  and  transmitter  tuning. 
Many  transceiver  manufacturers  offer  such 
separate  oscillators  but  unfortunately  their 
cost  runs  easily  over  SlOOand  can  represent 
a  significant  fractiotr  of  the  original 
transceiver  cost.  Building  such  an  oscillator 
as  a  home-brew  project  can  represent  a  very 
cost-savings  project  and  yet  not  lead  one 
down  any  too  difficult  paths.  Also,  there  is 
no  danger  of  incorrect  operation  on 
out-of-frequency  segments  of  a  band  because 


the  home-brew  oscillator  is  only  used  for 
receiver  tuning. 

By  searching  through  past  issues  of 
various  amateur  radio  magazines  one  can 
find  many  excellent,  circuits  for 
transistorized  5  MHz  oscillators.  One  can 
also  of  course  just  duplicate  the  circuitry  of 
the  oscillator  found  in  an  existing 
transceiver,  if  the  oscillator  appears  stable 
enough.  Duplicating  the  actual  circuitry  of 
an  oscillator  usually  presents  no  great 
problem.  The  problem  develops  when  one 
considers  how  to  duplicate  the  mechanical 
tuning  aspects  of  the  oscillator  where  a  dial 
mechanism  allows  linear  readout  to  1  kHz 
segments,  etc.  The  use  of  varactor  diodes  can 
greatly  simphfy  this  problem  if  one  can 
develop  the  cscillator  circuits  such  that  the 
oscillator  frequency  as  a  function  of  bias 
voltage  applied  to  the  varactor  diode  used  to 
tune  the  oscillator  has  a  linear  relationship. 

The  simplest  case  is  if  one  chooses  an 
oscillator  circuit  where  the  frequency  output 
is  linear  with  the  capacitance  variation  of  the 
capacitor  used  to  tune  the  oscillator  circuit. 
In  this  case,  the  varactor  diodes  capacitance 
variation  has  to  be  linear  with  the  bias 
voltage  change  applied  to  it.  There  are  two 
ways  to  achieve  tiiis  effect.  The  simplest  is 
to  vary  the  bias  voltage  across  the  varactor 
only  over  a  range  over  which  the  capacitance 
variation  remains  linear.  For  instance,  in  Fig. 
5  varying  the  bais  voltage  from  1  0  to  about 
-4V  produces  an  almost  perfect  linear 
capacitance  variation.  Varying  the  bias 
voltage  over  a  smaller  range  of  from  -  1 0  to 
-8  or  to  -6V  in  Fig.  4  produces  a  similar 
linear  effect  but  the  capacitance  variation  is 
rather  small  and  would  only  suffice  for 
oscillators  designed  to  cover  a  100  -200  kHz 
segment  of  a  band  at  a  time. 

The  second  way  to  make  the  capacitance 
variation   of  the  diode  linear  with  apphed 

Table  II 
Type  4V  20V  Q 

Capacitance    Capacitance    (30  MHz) 
VC6204  4pF  2  pF  60 

VC6233       33  T7  60 

VC6156       56  29  60 

VC6299    100  55  60 

The  smaller  but  interesting  varactor  diode  selection 
from  Eastron  Corp.  Diodes  rnay  be  ordered 
directly  from  the  manufacturer  (see  text). 
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bias  voltage  when  it  is  not  inherently  so  is  to 
use  a  voltage  shaping  network  for  the 
applied  bias  voltage.  As  was  mentioned 
before,  the  voltage  versus  capacitance 
variation  of  a  diode  does  not  match  the 
taper  of  any  potentiometer.  Therefore  the 
shaping  network  must  be  arranged  to  use  a 
linear  taper  potentiometer  with  an  auxiliai-y 
network  to  change  the  bias  voltage  at  points 
where  its  linear  variation  deviates  too  far 
from  the  non-linear  variation  of  the  diode's 
capacitance/bias  curve.  In  essence,  one  tries 
to  match  a  number  of  straight  line  segments 
to  the  changing  curve  of  the  diode 
characteristic. 

The  procedure  is  not  difficult  especiaJly  if 
not  loo  great  a  capacitance  range  is  desired. 
A  simple  example  will  be  used  to  illustrate 
the  poinl.  For  instance,  if  Ihe  diode  shown 
in  Fig.  3  was  desired  to  be  used  such  that  its 
capacitance  change  with  bias  supply  voltage 
change  (as  supplied  by  a  linear  taper 
potentiometer)  was  desired  to  be  linear  over 
the  approximate  capacitance  range  of  30— 50 
pF,  the  shaping  circuit  of  Fig.  6(A)  is  used. 
The  diode  has  to  be  biased  from  both 
"sides"  rather  than  having  one  side  grounded 
because  the  capacitance  variation  of  the 
diode  changes  most  rapidly  at  low  bias 
voltages  across  the  varactor  diode.  This  point 
will  become  clear  if  one  follows  through  on 
the  example.  With  the  circuit  shown  and 
until  the  variable  bias  voltage  exceeds  6V, 
the  6V'  fed  through  a  switching  diode  can 
be  considered  to  be  out  of  circuit.  So,  as  the 
variable  bias  voltage  varies  from  0  to  about 
6V,  the  voltage  across  the  varactor  is  12V 
(fixed  bias  values  minus  the  variable 
voltage).  The  capacitance  can  be  plotted  as 
shown  in  Fig,  3  (da.shed  line).  In  this  case, 
the  "bias,  volts"  line  on  the  graph  represents 
the  value  of  the  variable  bias  voltage  and  not 
the  voltage  across  the  diode.  When  the 
variable  bias  voltage  exceeds  about  6V,  the 
diode  in  the  6V  bias  line  is  forward  bia.sed 
and  conducts.  As  the  variable  bias  voltage 
now  increases,  its  rate  of  change  is 
determined  by  the  voltage  divider  network 
formed  by  the  two  lOOK  resistors.  The  bias 
voltage  across  the  varactor  diode  for  any 
given  value  of  the  variable  bias  voltage  can 
be  found  by  simple  ohm's  law  calculations 
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(remember  that  the  varactor  diode  is  never 
conducting).  The  plot  of  variable  voltage 
versus  capacitance  is  shown  by  the  dashed 
line  in  Fig.  3  and  found  to  be  quite  linear. 

The  bias  voltages  shown  in  Fig.  6(A)  may 
appear  numerous  but  they  are  all  easily 
obtained  from  one  supply  using  dropping 
resistors  and  zener  regulators.  The  shaping 
network  values  can  be  determined  by  trial 
and  error  to  obtain  the  most  linear  response. 
As  an  approximation  for  the  intermediate 
bias  value  (6V  in  Fig.  6(A))  take  the  bias 
voltage  necessary  to  achieve  a  mean 
capacitance  value  for  the  total  capacitance 
range  desired.  In  the  example,  the  total 
range  was  30—50  pF,  making  40  pF  the  mid 
value  for  which  the  required  bias  voltage 
(from  Fig.  3  solid  line)  is  6V.  The  resistor  in 
series  with  the  variable  bias  voltage  should 
remain  lOOK  and  one  can  then  try  differenct 
values  for  the  resistor  in  series  with  the 
intermediate  bias  voltage  to  obtain  the  most 
linear  response.  A  fevk"  plots  on  graph  paper 
will  quickly  reveal  the  best  value. 

If  one  desired  to  make  the  capacitance 
variation  linear  with  variable  bias  voltage 
over  a  larger  capacitance  range,  it  can  be 
done  by  the  circuit  of  Fig.  6(B).  The  circuit 
works  on  the  same  idea  as  the  simple  shapmg 
network  just  described.  It  appears  a  bit  more 
complicated  but  is  actually  quite  economical 
since  each  intermediate  bias  voltage  is 
obtained  from  one  source  via  zeners. 
Extremely  linear  capacitance  variation  can 
be  obtained  over  at  least  a  100  pF  range, 
depending  upon  the  diode  involved. 

Rather  than  describe  in  detail  here  the 
procedure  for  calculating  all  the  bias  voltage 
involved,  it  is  suggested  that  the  reader  sent 
for  Application  Note  No.  6  from  Eastron 
Corp.  If  one  has  a  capacitance  measuring 
bridge,  excellent  results  can  be  obtained  by 
first  making  each  bias  voltage  variable  via  a 
potentiometer  from  the  main  supply, 
measuring  the  capacitance  variation  for 
different  settings,  and  then  finally  using 
zeners  for  the  intermediate  bias  voltages. 

Frequency  Shaping 

The  above  procedure  has  described  how 

to  make  the  capacitance  change  of  a  varactor 
linear  with  the  variable  bias  voltage. 
However,  one  may  have  an  oscillator  circuit 


where  the  frequency  output  is  not  Unear 
with  the  capacitance  variation  in  the 
oscOlator  tank  circuit  to  begin  with.  In  this 
case,  frequency  shaping  via  the  varactor 
diode  bias  can  be  done  and,  in  fact, 
represents  one  of  the  major  advantages  of 
using  varactor  diodes  for  capacitance  tuning. 
A  linear  frequency  output  can  be  obtained 
with  a  fraction  of  the  effort  required  using 
elaborate  mechanical  tuning  schemes,  special 
oscillator  coils  and  air  variable  capacitors, 
etc.  This  feature  can  also  b&  combined  with 
a  very  simple  readout  scheme  for  frequency 
settings. 

Frequency  shaping  is  obtained  in 
basically  the  same  manner  as  the  linear 
capacitance  method.  However,  in  this  case,  a 
graph  similar  to  Fig.  3  is  drawn  which 
represents  oscillator  output  frequency 
(instead  of  diode  capacitance)  versus  bias 
voltage  supplied  to  the  diode.  The  output 
frequency  of  an  oscillator  being  built  can  be 
monitored  on  any  available  receiver  or 
transceiver.  Once  the  curve  is  drawn,  a 
shaping  network  similar  to  that  previously 
described  is  calculated  so  that  the  oscillator 
output  frequency  versus  bias  voltage  apphed 
to     the     diode     has     a     reasonable     linear 
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Fig.  5.  Response  of  an  unusual  but  handy  dual 
tuning  diode  made  by  Siemens  in  Germany  and 
available  in  the  U.S. 
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relationship.  The  accuracy  of  the  shaping 
network  can  always  be  corrected  by 
monitoring  on  a  calibrated  receiver. 

Once  a  linear  relationship  has  been 
achieved  between  output  frequency  of  an 
oscillator  and  bias  voltage,  tuning  of  the 
oscillator  via  variable  bias  networks, 
frequency  readout,  etc.,  arp  greatly 
simplified.  The  following  paragraphs  present 
only  a  few  ideas.  Many  more  can  be 
developed  depending  upon  individual 
requirements. 

Tuning  and  Readout  Systems 

With  a  linear  output  frquency/bias 
voltage    relationship    for   a   varactor   tuned 

oscillator,  the  tuning  problem  reduces  itself 
to  the  simple  rotation  of  the  hnear  taper 
potentiometer  which  supplies  bias  voltage  to 
the  diode.  If  the  potentiometer  rotation 
through  the  usual  270  varies  the  oscillator 
frequency  by  250  kHz,  it  can  be  driven  via  a 
simple  10;  1  gear  reduction  drive.  In  this 
case,  each  degree  of  basic  potentiometer 
variation  covers  250/270  or  .926  kHz  per 
degree.  The  10:1  drive  means  that  each  360 
rotation  of  a  tuning  knob  provides  360/10 
or  36  of  basic  shaft  rotation.  The  frequency 
variation  in  this  case  would  be  36  X  .926 
kHz  per  degree  or  about  33  kHx  per  tuning 
knob  rotation.  By  using  greater  reduction 
tuning  ratios  or  smaller  basic  oscillator 
frequency  coverage  (100  or  200  kHz 
segments),  extremely  fine  tuning  can  be 
obtained  which  easily  allows  I  kHz  or  less 
readout  divisions  on  the  skirt  of  'a  large 
tuning  knob.  An  important  consideration  is 
that  extremely  fine  bandspread  can  be 
obtained  with  reasonable  gear  reduction 
ratios  for  the  bias  potentiometer  (10:1, 
20:1,  etc.)  so  that  the  gear  reduction  drives 
are  both  inexpensive  and  have  minimum 
backlash.  One  can  also  switch  the  bias 
voltage  to  a  tunmg  diode  between  a 
potentiometer  driven  via  a  gear  reduction 
drive  and  a  directly  driver  potentiometer  to 
provide  a  fine  bandspread  tuning  or  a  quick 
band-scan  tuning.  The  extra  cost  is  only  that 
of  a  simple  potentiometer  and  only  single  dc 
line  voltage  switching  is  involved. 

Another  approach  not  to  be  overlooked  is 
that  of  using  multi-turn  potentiometers  for 
bias    voltage   tuning.    Such   potentiometers, 
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Fig.  6.  Simple  (A)  and  complex  (B)  shaping 
networks  which  can  be  used  to  "linearize" 
basically  non-lin»ar  response  of  a  tuning  diode. 


usually  in  the  10  turn  variety,  are  available 
from  a  number  of  surplus  outlets  (PolyPaks) 
at  a  cost  of  only  a  few  dollars.  These 
potentiometers  are  of  commercial  quality 
and  provide  excellent  resetability  combined, 
of  course,  with  their  built-in  fine  tuning 
advantage.  Such  potentiometers  when 
combined  with  even  a  simple  gear  reduction 
drive  provide  extremely  simple  but  excellent 
tuning  possibilities.  For  instance,  a  10  turn 
potentiometer  combined  with  a  6:1 
reduction  drive  means  approximately  that  a 
tuning  knob,  for  the  example  previously 
given,  would  cover  only  6  kHz  per  tuning 
knob  revolution.  This  type  of  extreme 
bandspread  can  be  achieved  without  any 
great  mechanical  difficulty  whatsoever. 

Frequency  indication  can  be  achieved  by 
the  use  of  relatively  simple  meter 
movements.  Basically,  once  the  frequency 
output  is  linear  with  bias  voltage  change  a 
measurement  of  the  bias  voltage  via  any 
simple  voltage  meter  is  directly  proportional 
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Fig.  7.  Various  ways  of  using  simple  voltmeters  as 
frequency  readout  devices  in  conjunction  with 
voltage  tuned  diodes. 

to  the  oscillator  output  frequency.  The 
meter  can  be  placed  across  the  bias  supply  to 
the  diode  as  shown  in  Fig.  7{A).  The  meter 
scale  can  then  be  remarked  to  indicate 
frequency,  or  if  the  scale  is  carefully  chosen, 
it  might  be  used  directly.  For  instance,  if 
one  is  building  an  oscillator  to  cover  5.0  io 
5.5  MHz  and  the  bias  voltage  change  is  5V  to 
cover  this  range,  the  IV  divisions  on  the 
meter  scale  can  represent  100  kllz.  in  most 
cases,  however,  things  aren't  that  simply 
done  since  the  tuning  diode  is  operated  over 
a  certain  voltage  range  which  doesn't  always 
start  at  zero.  But  meters  can  still  be  used 
effectively.  F-or  instance,  in  Fig.  7(B),  the 
main  bias  supply  voltage  and  the  "set" 
potentiometer  are  adjusted  so  the  desired 
range  of  bias  voltage  is  available  at  the 
potentiometer  which  tunes  the  diode.  Say,  a 
range  of  4— 9V  is  used  to  keep  within  the 
linear  range  of  the  diode  shown  in  Fig.  5.  A 
0—5  scale  voltmeter  can  still  be  used  by 
placing  a  zener  diode  of  4V  in  series  with  it 
to    form    "voltage   expander"   scale   on  the 


meter.    One   should   refer   to   an  article  on 

meter  scale  changes  possible  via  zener  diodes 

to  learn  of  various  other  possibilities,  ail  of 

which  are  too  extensive  to  cover  here. 

Perhaps     one     last      example      of     the 

versatility     possible     with     various     tuning 

arrangements  with  diodes  is  worth  while.  In 

tuning  an  auxiliary  oscillator  which  provides 

independent      receiver      tuning      for      a 

transceiver,  suppose  it  is  desired  to  have  one 

tuning  control  which  tunes  the  oscillator  in  a 

normal  fashion  with  reasonable  bandspread 

but,  in  addition,  have  another  tuning  control 

which  electronically   "magnifies"  any  small 

tuning  area  around  that  to  which  the  main 

tuning    is    set.    In    other   words,   the    main 

tuning     may     cover     30     kHz     per     knob 

revolution  but  the  auxiliary  tuning  takes  any 

frequency  to  which  it  is  set  and  expands  it 

either  lower  or  higher  in  frequency  at  the 

rate    of   5    kHz   per   knob   revolution.   The 

circuit  for  doing  this  is  shown  in  Fig.  7(C). 

The  resistance  range  and  gear  reduction  drive 

(if  used)    on   the  expand   potentiometer  is 

chosen  to  vary  the  oscillator  frequency  any 

desired      small      amount.      The      other 

potentiometer     gauged      to     the     expand 

potentiometer  simply  drives  any  center  zero 

meter     so     one     can    return    the    expand 

potentiometer   to   its   center  position  easily 

before  using  the  main  tuning  potentiometer 

again.  The  scale  on  the  zero  center  meter  can 

be  calibrated  in  terms  of  frequency  change, 

plus  and  minus,  if  desired,  but  the  indication 

on  the  mam  tuning  meter  also  changes  when 

the  expand  potentiometer  is  used  so  there  is 

never  any  doubt  as  to  in  which  direction  the 

oscillator  frequency  is  being  changed. 

Suminary 

The  ideas  presented  here  are  only  a  few 
that  can  be  applied  to  the  use  of  tuning 
diodes.  Other  bandspread  schemes, 
automatic  band  scanners  via  a  triangular 
voltage  to  drive  the  diodes,  quick  switching 
between  bands  for  spot  checks,  and  many 
more  are  readily  possible.  The  main 
advantage  is  that  these  varied  tuning 
possiblities  can  be  done  with  simple 
components  at  very  reasonable  costs  and  an 
available  receiver  or  transceiver  with  good 
calibration  used  to  ahgn  the  necessary 
circuits. 

.  .  .W2FFY 
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SUPER  COUNTER 


$349 


Miida 

DIGIPET  60/160 

Here's     fhe    affordable     professional 
grade  counter  you've  been  waiting  for, 
to  160  mliz  for  just  S34  9.00  complete 
with  seafcr' 
And  took  at  these  features    

—  Equiv.  S  digit  display  with  5  digit  readout 
and  displav  storage 

—Overflow*  indicator 

—Extremelv  compact 
(6.7'  X3-6"X7.0"1  as  shovim  above,  with 
scaler.  4.&  lbs 

—Both  AC  and  DC  operation  (3  watts) 

— Xtal  stability:  1  pt.  in  106/  week 

-Resolution:  1  Hz,  Sens.  50  mV 

— full  T  year  U.S.  warranty 

—engineered  &  constructed  for  the  profes- 
sional. 
Order  this  STATE  OF  THE  ART 
counter  NOW,  and  wc  ^\'i^  ship  it  to 
you  immediatch'  (ut  nur  cxpL'tiscj.  in 
pkntv  of  time  for  Xriias.  Jl  'i  yours  for 
just  $349.00. 

6 J  DB  GAIN  FOR  S39.95I  THE  BEST  DE 
GAIN  FOR  THE  DOLLAR  VOU'LL  FIND  . 

7    ELEMENT    VERTICAL    COLLINEAR, 
COMPLETE  WITH  RADIALS  &  COAX 


-REPEATER  OR  BASE  USE 
-LIGHTWEIGHT,  YET  RUGGED 
-HERE'S  THE  GAIN  YOU  NEED  WITH- 
OUT HAVING  TO  SWING  THE  BEAM 
EVERY  5  SECONDS.!, 
-LOWSWR  WITH  GAMMA  MATCH 
-FOR  ONLY  $39.95,  THIS  JUST  CAI^'T 
BE  BEAT! 

SUPER  SAIN  Antenna      $39.50 

by 

Antenna  Engineering 

For   mobile    use.   order  Ike  stainless 
sleet  mobile  whip,  with  coax,  for  3  DB 

gain    underpriced at  $16.95 

(All  of  the  above  available 
for  140-160.  220.  450  MHZ) 


ORDER    ONE    EACH    OF    THESE    BEST 
BUY  ANTENNAS  FOR  XMAS  .  .  TODAY! 

F  S.    We   also   carry   the  complete 
line   of  STANDARD  FM  GEAR. 
IN  STOCK,    includins  the   146A. 
Phone  in  or  send  in  your  order  today, 
and  you  'II  have  yourself  a  Xmas  pre- 


,\RT 


METER 


ST.4  re  OI-  THH  . 
FM..  .INOUE 

.     When  you  go  INOUE. 

. .  .you  are  going  First  Cabin 
-  . .  with  the  trend  setter  for  2  meter 
FM 

A  look  al  lite  lC-20  for  just  $269.50 
Try  to  maich  these  features  with  any 
other  ri^ 

—12  channels.  10  xlals  supphed.  individual 
tweaking  on  aH  12  T&R  channels 

-battery   saving   high  or  low  power.  1   or 
1 0+  watts 

-plug-in,  shielded,  madual  corstruction. 

—hat  rcvr  .  .  .  less  than  .4  uV/20  db 

—built  in  final  protection  circuit 

—built  in  alternator  whine  filter 

— heficalizad  cavity  resonators 

-noise  canceling  mike  &  rnbl    mount  inc. 

—each    rig  thoroughly   checked  prior  to 
shipment 

—sharp  atJpearance  lyour  wife  iwill  love  it) 


$349.50  I 

Inoue 

IC21 


Or  the  .  . ,  IC-31  .  .  -  Base  or  Mobile    

Similar   to   the   IC-20    but   with    many 

additional  features,  .including     

-24  channels    ....  .T&R  for  just  S349.S0 

-built  in  AC  &  DC  supply 

-SWR-"S"  fii  Discrirtiinator  meters 

-calibrator  St  RIT  included 

— mic,  gain  and  xmit  peaking  controls 

90    day    varrsmy    inc.    (replacement 
parts  in  slock,  inc.  many  Xtal  freq.  #  $4.00} 

Inoue.  the  unbeatable  rig  for  perfor- 
mance, appearanee,  construction,  en- 
gineering and  reliability  .  .  .ask  the 
guy    who    owns    one. 


iSlHE  COMMUNICATIONS 
Call  206-747-8421.  or  Write  to  Bob  Brunkow 

1 51 12  S.E.  44TH  BELLEVUE,  WA.  98006 


DECEMBER  1972 


Subject:  the  cover  on.  the  73 
October  magazine.  My  husband  has 
numerous  magazines  coming  into  our 
liome  with  acceptable  covers.  iVlr. 
Shera  DOES  NOT  buv  magazines  with 
unacceptable  pictures,  i  object  to 
your  putting  that  unacceptable  cover 
on  the  73  magazine  and  sending  it 
into  American  homes  where  there  are 
men  who  choose  to  live  without  feed- 
ing on  adulterous  thoughts. 

Mrs.  PhiJip  Shera 
Kansas  City  MO 

How  did  you  like  the  November 
cover?? 

Really  enjoy  your  maga-^^ine,  would 
like  to  see  more  articles,  200  MHz  and 
above  and  SSTV.  But  I  would  sub- 
scribe anyway  just  for  the  coverll 
"OCT  72  COVER  TERRIFIC" 

Jess  B.  LeBow  KSLJQ 
Pinckney  MI 

73  still  the  greatest  —  far  superior 
to  all  others!  Cover  on  current  issue 
here  has  to  be  the  best  yet.  Keep  up 
the  fine  good  work! 

Stan  W4VMR 
Valparaiso  FL 

Your  October  73  cover  is  by  far  the 
finest  I  iiave  ever  seen.  From  one  who 
studied  art,  loves  the  outdoors  and 
amateur  radio,  and  is  a  normal  male, 
Mary  Jane  Trokel  is  a  shapely, 
pleasant  personality,  merged  with  a 
healthy  outdoors  and  a  healthy 
hobby.  In  short,  the  cover  is  very 
pleasarst  and  in  good  taste,  and  she 
would  make  any  artist  want  to  paint 
her  in  oils. 


Wew  Products  continued  . .  . 

bands  from  2  to  2300  MHz  (for 
increased  resolution,  the  reverse 
power  element  is  ten  times  more 
sensitive  than  the  forward  power 
element).  Model  4342  Insertion 
VSWR  in  son  systems  is  a  low  1.035 
to  the  point  of  measurement.  A 
choice  of  QC  Ouick-Change  connec- 
tors permits  mating  with  N,  BNC, 
TNC,  UHF,  C,  SO,  LC,  HN,  LT.  GR 
Type  874  and  7/S"  EIA  [ines  without 
the  need  for  performance-degradfng 
adapters.  The  price  is  $265,  with 
plug-in  elements  ranging  from  $30  to 
$75.  Contact  the  Bird  Electronic 
Corporation,  30303  Aurora  Road, 
Cleveland  (Solon)  OH  44139. 


For  summer,  how  about  a  cover  of 
her  in  a  bikini  with  the  radio  controls 
for  a  model  boat,  or  perhaps  at  the 
helm  of  a  boat  using  2-way  radio 
communication? 

Also,  how  about  a  cover  in  color  of 
your  pretty  and  shapely  wife?  She 
certainly  deserves  the  honor  for  put- 
ting up  with  one  of  us  nuts. 

I  hope  the  beautiful  October  color 
cover  sets  a  precedent  for  future 
issues,  and  please  keep  the  ham-built 
construction  articles  coming. 

Zoltan  T.  Bogar 
Silver  Spring  MD 


In  a  recent  issue  one  of  your 
readers  stated  that  Pete  Stark 
K20AW,  did  not  answer  his  mail.  I 
must  be  living  right,  because  he  sure 
answered  my  request. 

I  put  in  a  request  for  the  layout  of 
his  VHF  frequency  counter.  It  re- 
quired a  SASE.  By  habit,  I  put 
Canadian  stamps  instead  of  U.S. 
stamps.  Pete  put  his  own  stamps  on 
the  return  envelope  and  mailed  it 
anyway! 

There  is  the  possibility  that  your 
reader's  letter  might  have  gotten  lost 
in  the  mail.  If  hegivesPete  another  try, 
I'm  sure  a  reply  would  be  forth- 
coming. 

Tom  Webb  WA9AFM/VE8 
Winnipeg^  Man.,  Canada 


This  letter  is  in  response  and  a 
rebuttal  to  the  letter  written  by 
IWUSS)  a  Mr.  Dineen,  as  published  in 
73,  the  Sept.  issue,  in  which  Mr. 
Dineen  complains  about  the  bad  co- 
operation on  the  part  of  the  author  of 
an  article  which  was  published  in  your 
magazine,  and  the  author  is  Mr.  Stark 
(K20AW). 

I,  for  one,  disagree  wholeheartedly 
with  W1JSS,  as  to  the  response  from 
K20AW.  Mr.  Dineen  does  not  evident- 
ly know  what  he  is  talking  about  and 
I  say  this  from  experience  with 
K20AW.  I  was  as  dumb  as  they  come 
when  it  came  to  the  solid  state  IC's.  I 
knew  you  put  them  together  and  you 
expect  them  to  work,  everything  is 
fine  up  to  this  point,  but  when  I  got 
into  trouble,  I  did  not  know  where  to 
begin  to  look  for  my  solution  and  I 
did  not  know  what  the  different 
functions  of  the  different  IC's  were. 
At  this  point  I  wrote  Mr.  Stark, 
explaining  my  problem,  and  by  return 
mail  he  explained  quite  a  few  things, 
and  since  then  I  have  had  the  occasion 


to  write  Mr.  Stark  on  different  prob- 
lems and  he  very  patiently  answered 
all  of  my  letters  very  promptly,  in  fact 
if  the  tables  were  turned  around  and 
he  was  asking  me  the  questions,  I 
yvould  be  tempted  not  to  reply,  but 
not  Mr  Stark,  as  he  has  spent  quite  a 
bit  of  tins  and  money  to  help  me  and 
what  I  know  now  about  IC's,  which  is 
quite  s  bit,  [  owe  to  the  patience  of 
(Vir.  Stark.  For  the  record,  I  have  been 
a  ham  since  1925,  so  you  see  I  am  not 
a  novice  at  this  game. 

J.J.  Daris  K9VKD 
Sterling  ILL 

WA9TCR's  letter  in  the  October 
issue  prompts  me  to  write  this  letter.  I 
have  just  rejoined  ARRL  after  a  lapse 
of  about  S  years.  I  dropped  out  in 
protest  of  their  speaking  in  my  name 
without  my  knowledge  in  their  repre- 
sentations to  the  FCC.  HQ  claims  to 
speak  for  so  many  thousand  amateurs 
and  the  only  way  to  dispute  it  is  not 
to  have  your  name  on  their  list. 
However  recently  I  decided  maybe 
now  there  is  enough  of  a  movement 
going  that  a  voting  membership  could 
help. 

Here  is  my  request.  Please  intro- 
duce a  regular  column  devoted  to 
ARRL  news.  I  am  sure  you  have 
contacts  the  rest  of  us  don't  have  and 
would  be  able  to  publish  what  QST 
doesn't  I  realize  you  do  this  on  an 
irregular  basis.  This  would  include  a 
rundown  on  the  directors  when  they 
come  up  for  election.  In  the  past  I 
have  voted  but  really  they  were  just 
names  on  the  ballot  and  information 
about  them  was  just  hearsay.  I  and  I 
am  sure  a  lot  of  others  would  like  to 
use  our  vote  intelligently.  Huntoon 
won't  like  it  but  that  shouldn't  scare 
you  off,  how  about  helping  us? 

I  think  a  regular  feature  or  section 
in  your  editorial  each  month  would  be 
best  so  we  don't  overlook  it. 

Orbra  W.  Blis.s  'W9GEK/EL2N 
Verona  WI 

Sounds  like  a  good  idea.  Maybe  we 
could  run  a  regular  ARI^L  column  in 
the  newspages  each  month  to  report 
the  behind-the-scenes  action  at  HQ!  If 
anyone  has  any  interesting  informa- 
tion that  he  feels  the  rest  of  us  should 
know  about,  send  it  In  and ,  we  will 
gladly  pass  it  along  to  the  rest  of  the 
world. 

Sometimes  I  wonder  why  you  don't 
reprint  some  of  the  extra  good 
"oldies."  I  appreciated  "Mobile  Pow- 
er —  The  Alternator"  and  "Solid  State 
Regulator"  both  in  Aug.  1967  issue. 
With  so  much  mobile  activity,  keeping 
your  battery  "up"  should  be  of  prime 
importance. 

Neil  W20LU 
Tappan  NY 

It  is  important!  Just  think  of  all  the 
OMs  out  there  with  dead  bat- 
teries .  .  .  Just  because  they  didn't  cash 
in  on  our  back  issue  bonanza  offer 
with  a  subscription  renewal. 

Continued  on  page  127.... 
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TWO  METER 


Herman  Cone  III,  WB4DBB 
1320-12  Kings  Arms  Apts. 
Chapel  Hill  NC  27S14 


18  WA" 


AMPLIFIER 


OUT 


This  amplifier  is  designed  to  be  driven 
with  power  levels  slightly  less  than  is 
avaUable  from  many  solid  state  FM  trans- 
ceivers. The  RMV  transmitter  puts  out  5 
watts,  and  one  can  easily  get  18  watts  of 
output  when  using  it  with  this  amplifier. 
Other  lower  power  rigs  (3—6  watts)  work 
well,  but  do  not  drive  it  with  more  than  6 
watts. 

The  amplifier  is  built  on  a  piece  of  double 
sided  glass  epoxy  board  and  all  the  foil  is  left 
in  place  except  for  the  thin  areas  surround- 
ing the  seven  pads,  which  are  used  for  solder 
joints.  All  leads  should  be  as  short  as 
possible.     All     five     trimmers     should     be 


soldered  directly  to  the  board.  The  mica 
compression  type  work  well  and  are  avail- 
able at  most  electronics  dealers.  TJiey  are 
relatively  inexpensive,  too. 


RFC  I 


Fig.  1.  Circuit  of  18  watt  ampliRer: 
13.  5  VOLTS  CUTOUT 


i^ 


OUT 


Fig.  2.  Full  size  circuit  board  showing  parts  placement.  Components  mounted  on  copper  side. 
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TONE  BURST  ENCODER 


New!  Eleven 
tones  in  one 
encoder. 

L-C  oscillator. 
Stable  -  no  R-C 
circuits  to  drift. 

No  batteries 
needed. 

Full  one  year 
warranty. 


Now,  all  the  popular  tone  frequencies  in 
one  encoder.  Panel  switch  selects  1650, 
1800,  1950,  2000,  2100.  2250,  2400, 
2550,  2700, 2850,  3000  Hz. 

High  and  low  impedance  outputs  -  works 
with  all  transmitters.  Level  adjustment 
provided. 

Vi-second  tone  burst  time  also  adjustable. 
Continuous  tone  if  needed. 
Free  descriptive  brochure  on  request. 
Order  direct   Price  $37.50  PPD  USA  (5% 
tax  Calif.) 


AN  OLD  GAME: 

POSTAL  Chess 

U.S.  CHESS  INSTITUTE  POSTAL  TOURNAMENT 

Play    Chess    by    mail   with   S   other  players   of 

comparable  ability. 

For  more  info,  write: 

U.S.  Chess  Institute,  Suite  2300 

6  East  43rd  St.  New  York  NY  10017 

Attn:    T.  CirUlo  -  WA2UVC 


READ  THIS  BY  "GUS"  W4BPD 
(Actually  an  ad^'ertisement  in  "disguise").  YOU  spend 
hundreds  of  S  on  gear,  antennas,  mikes,  etc,  then  YOU 
spend  countless  hours  of  listening  &  HOPING  for  some  DX. 
WHY  NOT  do  it  the  easv  wav?  Subsoribs  to  the  WORLDS 
ONLY  weekly  DX  Magazine  and  do  it  THE  EASY  WAY. 
DX  news  in  depth,  upcoming  events,  dates,  frcQS,  times, 
DX  QSL  info,  stories  &  articles  by  DXers,  pictures,  ALL 
you  want  to  know  ABOUT  DX!  NOTHING  ELSE!  OH 
YES—  I  aJso  print  FB  QSL's,  priced  right.  Send  25^  (or  25 
samples  and  price  list.  How  about  it?  SUBSCRIPTION 
HATES:  First  Class  Mail  to  USA,  Canada  &  Mexico  6  mo. 
$6,00  oi  1  yr.  $12.00.  THE  DXERS  MAGAZINE, 
DRAWER  "DX",  CORDOVA,  S.C.  29039  — U.S.A. 
(THANKS) 


Ready  To    GO! 

THE  VHF  i  PRESCALER  with  a  useful 
sensitivity  above  240  HH^. 


DIVIDE  BY  10  AND  100 


AZ    PO^.'ER    SUPPLY 


589.95   postpaid   in   U-S.ii. 
Xtldlana    Residents    add    2%   sales    Lax. 

Write  now  for  further  details 

AN-TEK  INDUSTRIES 

Box  357    R.  H.  5  Elkhart  indiona  46314 
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PC  BOARD 
SPACER 


NUT       WASHER 

Fig.  3.  Side  view  of  heat  sink  mounting. 

Care  should  be  taken  when  mounting  the 
transistor.  First,  prepare  the  board  by 
making  the  pads  and  drilling  a  hole  for  Qj. 
Then  mount  the  board  to  the  heat  sink  (use 
a  big  one)  with  4  screws  and  spacers.  Then 
mount  the  transistor,  using  a  good  heat  sink 
compound.  Be  sure  not  to  overtighten  the 
transistor's  mounting  nut.  Now,  after  the 
board  and  transistor  are  secure,  solder  the  4 
leads  in  place.  Both  emitter  leads  go  to 
ground.  Then  solder  the  shield  (metal  or  PC 
board)  over  the  transistor  so  that  it  is 
vertical.  Be  sure  to  cut  a  notch  in  the  shield 
so  that  it  clears  the  transistor. 

To  tune  the  ampUfier  up,  start  with 
reduced  voltage  (8—9  volts)  and  low  power 
(1—2  watts).  Tune  the  trimmers  for  maxi- 
mum output.  If  instability  is  noticed,  you- 
may  need  to  add  Ri.  When  operating  pro- 
perly, the  amplifier  should  provide  5—6  dB 
of  gain  with  13.5  volts. 


RFCi 
L1.L2 


RFC2 


PARTS  LIST 
2N5591  or  S3007 
7-60  pF  (ARC0  462) 
440    pF     (ARCO    403)    20-250   pF 
(ARCO  424) 
.02  ^F  ceramic 

10  T  #18,  %"  I.D.,  tightly  wound,  2 
ferrite  beads  , 

4T#14,  %"  I.D.x  5/8"  long 
20  100^2 -use    if   unit  is  instable   -< 
start   with    lOOil  and    reduce    when 
stability  is  achieved;  goes  from  base 
to  ground. 
2  turns  in  ferroxcuba  bead 


A  complete  kit  of  parts  minus  the  heat 
sink  is  available  from  Circuit  Specialists,  Box 
3047,  Scottsale,  Arizona  85257,  for  $24.95 
plus  $.50  shipping.  They  also  carry  the 
S3007,  S19.50;  the  circuit  board,  $4.50;  and 
ferrite  beads,  $1.00  per  dozen.  Add  $.35 
shipping  with  parts  orders. 

.  .  .WB4DBB 
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F.  G.  jRayer  G30GR 

Longdon  Heath 

Upton  on  Severn,  Worcestershire 

England 


D  SNIFFER 


Years  ago  when  one  modulated  an  813, 
pair  of  TZ40's  or  whatever,  it  was  nice 
when  testing  seemed  called  for  to  get  a 
hearing  of  one's  own  transmission.  This 
needed  nothing  more  than  a  diode,  pick-up 
loop  of  a  few  turns,  and  a  minimum  of  other 
items.  Fig.  1.  At  first  I  used  to  put  audio 
into  the  TX  mike  circuit  from  another  af 
source.  Later,  I  used  to  put  the  diode  output 
into  a  tape  recorder,  and  afterwards  Msten 
for  a  minute  or  two  to  this  reception  of  the 
TX  signal. 

With  CW,  you  can  do  a  similar  thing,  rf 
from  the  TX  activating  a  tone  generator. 

With  the  change  to  SSB  on  some  bands, 
and  separate  TX  and  RX,  the  latter  could 
satisfy  the  question  about  whether  the  out- 
going signaJ  was  intehigible,  provided  rf  into 
the  receiver  was  kept  weU  down,  and  rf  and 
i-f  gains  were  at  minimum. 

With  the  advent  of  the  transceiver,  there 
was  alas  no  handy  means  at  aU  of  making 
easy  checks  of  what  other  people  were 
hearing.  The  SSB  Sniffer  shown  here  was 
built  to  overcome  this. 

Method  of  Working 

In  the  interests  of  stability,  the  Sniffer 
works  on  one  crystal  controlled  frequency 


only.  The  frequency  can  depend  on  what  old 
crystals  are  on  hand.  Figure  2  is  the  com- 
plete circuit  of  the  Sniffer  or  spot  frequency 
sideband  receiver,  which  is  what  it  really  is. 
Here,  the  crystal  oscillator  is  on  3.55  MHz. 
Its  output  and  a  bit  of  SSB  from  the  trans- 
mitter go  to  the  twin  diode  product  detec- 
tor. The  audio  output  goes  to  a  tape 
recorder,  af  amplifier  or  to  headphones. 

It  IS  handy  to  have  the  Sniffer  on  a 
favoured  band.  If  lengthy  tests  are  to  be 
made,  it  is  only  fair  to  put  the  TX  output 
into  an  artificial  load  for  their  duration. 
Otherwise  eavesdrop  on  a  bit  of  your  own 
transmission  or  QSO. 

If  the  transmission  sounds  satisfactory  on 
the  Sniffer  frequency,  there  is  every  reason 


-^h 


Fig.  1.  Simple  monitors  for  checking  modulation, 
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LI=Z4    TURNS 

9/32  DIA.,  SLUG 


L2  =  RFC    OR    100   TURNS   ON 
1/4   01  A.,   Ilyl_n.    RESISTOR 


Fig.  2.  Circuit  of  the  SSB  Sniffer. 


for  supposing  it  will  also  be  satisfactory  on 
other  frequencies  or  bands  -  provided  you 
duplicate  conditions  of  correct  PA  loading, 
drive,  PA  meter  peak  readings  and  voice  level 
or  mike  gain.  A  fter  all,  if  you  ever  used  Fig. 
1  with  a  grid  modulated  PA  or  other  touchy 
AM  circuit,  you  did  not  need  to  make  a  new 
check  every  time  you  changed  frequency. 
Building  It 

The  circuit  can  be  wired  on  any  suitabie 
piece  of  insulated  board,  the  photo  is  a 
layout  plan  for  anyone  requiring  this. 

For  80f2  crystals,  LI  is  24  turns  of  32 
enamelled  wire,  on  a  7mm  or  9/32" 
diameter  former  with  adjustable  slug,  and 
has  a  470  pF  parallel  capacitor.  Some  other 
L/C  combination  which  will  tune  up  would 


do  as  well.  With  a  9V  battery,  current  was 
about  I  mA  with  no  oscillation,  rising  to  4 
mA  with  the  slug  adjusted  for  maximurn 
oscillation.  Need  it  be  said  that  nothing  can 
work  if  there  is  no  oscillation. 

The  10  pF  capacitor  is  not  an  isolator, 
but  gives  some  protection  against  shorts. 
Place  the  "TX"  lead  near  the  artificial  aerial 
load,  coupler,  or  aerial  circuit  somewhere,  so 
that  the  transceiver  S-meter  reads  about  S9 
with  the  gear  at  receive,  and  tuned  to  the 
Sniffer  frequency.  (This  does  not  apply  with 
a  separate  TX,  where  you  naturally  provide 
some  rf  pickup  from  the  TX  to  the  Sniffer.) 

Now  switch  to  transmit,  and  make  the 
appropriate  adjustments  to  make  gain,  grid 
drive,  PA  tuning,  and  loading.  You  may  have 
to  adjust  the  transceiver  tuning  minutely  one 
way  or  the  other,  since  you  can't  tune  the 
Sniffer,  and  you  should  in  any  case  move  the 
Sniffer  antenna  to  get  a  suitable  level  of  rf 
pickup,  as  shown  by  best  results.  Be  sure  not 
to  get  too  much  SSB  into  the  Sniffer  —  this 
will  produce  a  result  sounding  like  grossly 
overmodulated  AM. 
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MEHH  Y  CHRISTMAS,  ^ 

iJL     HAPPY  NEW  YEAR, 


^ 


¥: 


Am  MANY  THANKS 


...  to  all  of  you  for  making  1972  our  biggest  and  best  year  yet!  We  must  be 
doing  something  right .  .  . 

-  a  San  Francisco  ham  writes  after  several  orders  "You  have  the  best-stocked 
ham  store  in  the  San  Francisco  Bay  area!" 

-  a  QWCA  member  from  Dallas  says  "So  far  I  have  received  better  service 
and  what  I  think  is  better  equipment  than  from  any  previous  dealer.  " 

-  an  Jowa  customer  had  trouble  and  returned  his  2-meter  rig  for  service  and 
wrote  "You  received  it  on  5-23-72,  and  it  arrived  back  at  my  home  5-25-72. 1 
just  can't  believe  it!  Your  service  is  fantastic.  I  never  really  thought  I  would 
get  it  back  by  the  time  I  needed  it  .  .  .  You  may  be  sure  that  I  will 
recommend  your  company  to  anyone  and  everyone  who  is  looking  for  a 
GOOD  amateur  equipment  dealer.  You  are  the  best.  " 

-  a  Houston  customer  orders  by  phone,  we  ship  to  his  neighborhood  bus 
sub-station,  and  his  orders  arrive  the  day  after  he  calls  them  in.  He  says  he 
much  prefers  this  to  making  trips  downtown. 

What  we're  saying  with  this  "hom-blowing"  is  that  perhaps  those  skeptical 
Amateur  dealers  who  claim  the  business  is  dying,  ought  to  take  a  look  at 
themselves  and  see  if  perhaps  the  dead  item  is  their  interest  in  going  out  of 
their  way  to  serve  their  customer.  Of  course  we'd  also  Uke  to  entice  you  to 
try  us  next  time  you  buy  or  trade  equipment.  How  about  it? 


Our  sincere  wishes  for  the  holiday  season. 

EdJuge,W5T00  Jo  Juge,  WB5AXZ  Hai  Adams,  W5SGIV1 

DonStanfield,WA5JIX  Bob  Edward,  W5RDZ  and  the 

rest  of  the  gang  at  Juge  Electronics! 


ED  JUGE  ELECTRONICS  JNC. 


3850SOUTH  FREEWAY 
PHONE  (817)  926-5221 


FTWORTH,TX76110 
TELEX  75-8329 


Hours:  9:00-5:30  Tues.  thru  Sat. 
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Nat  Stinnetts  W4AYV 
UmatUla  FL  32784 


CRYSTAL  FREQUENCY 
AND  ACTIVITY  CHECKER 


The  crystal  checker  described  here 
evolved  from  an  idea  by  W'202H  in  and 
old  issue  of  Binls  &  Kinks.  It  has  gone 
through  several  stages  of  refinement,  which 
is  usual  with  homebrew  gear.  A  more  sophis- 
ticated version  is  now  on  the  drawing  board. 
Besides  checking  crystal  activity,  it  measures 
the  difference  in  frequency  of  two  crystals 
up  to  30  kHz.  This  difference  frequency  is 
read  directly  on  a  meter. 

Figure  1  shows  the  circuit  diagram.  The 
circuit  consists  of  two  iden^cal  Pierce  oscil- 
lators which  work  in  the  range  of  3—9  MHz 
using  a  6J11  tube.  The  input  capacitance  of 
each  oscillator  is  32  pF  which  seems  to  be 
the  standard  for  FT-243  crystals.  The  output 
of  each  oscillator  is  coupled  to  a  1 2AT7 
mixer  stage.  The  output  of  the  mixer,  which 
is  the  difference  frequency  of  the  two 
crystal  oscillators,  is  fed  to  a  6AU6  limiter 
which  presents  a  square  wave  signal  of 
constant  amplitude  to  a  counter  circuit 
consisting  of  a  meter,  two  diodes  and  associ- 


ated capacitors,  A  function  switch  puts  the 
meter  in  the  grid  circuit  of  either  oscillator 
for  checking  activity.  In  the  center  position 
both  oscillators  are  on,  the  counter  circuit 
switched  in  and  tlie  difference  frequency  read 
on  the  meter.  A  range  switch  selects  ranges 
of  30,  10,  3  and  1  kHz.  These  were  chosen 
because  the  meter  available  was  calibrated  in 
these  scales.  Other  ranges  should  work  equal- 
ly as  well,  possibly  up  to  100  kHz. 

Construction  layout  is  not  particularly 
critical  except  that  the  two  oscillators 
should  be  syrnmetrical.  As  seen  in  the  photo, 
the  counter  circuit  is  built  on  a  sub  chassis. 
This  is  not  necessary  —  in  fact  it  would 
facilitate  servicing  if  ah  components  were 
mounted  on  the  same  chassis.  The  trans- 
former T-^  is  used  in  reverse  to  provide  a 
better  impedance  match  and  more  drive. 

The  capacitors  in  the  counter  circuit  are 
critical  and  the  values  were  determined  by 
"cut  and  try.'-'  If  you  use  different  ranges 
from    those    shown,    the   values   given   will 


Fig.  1 .  Circuit  diagram  of  the  crystal  frequency  and  activity  checker  using  two  identical  oscillators. 
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Fig.  2.  Circuit  of  the  mixer  and  limiter  stages. 


provide  a  starting  point.  Use  good  quality 
condensers,  A  little  extra  investment  here 
will  pay  off  in  added  accuracy. 

After  double-checking  the  wiring,  test  the 
oscillators  first.  Insert  a  crystal  of  known 
good  activity  in  one  oscillator.  With  crystals 
in  the  7-8  MHz  range  the  200  juA  meter 
should  read  half  scale  with  the  components 
and  voltages  shown.  Now  check  the  other 
oscillator.  U  should  give  the  same  reading.  If 
it  does  not,  it  is  likely  that  the  two  halves  of 
the  6Jli  are  not  equal.  In  this  case,  adjust 
the  grid  and/or  cathode  resistor  in  one 
oscillator  to  achieve  the  same  readings  with 
the  same  crystal.  The  frequency  should 
remain  the  same  with  either  oscillator. 

There  are  several  different  ways  to  cali- 
brate the  counter  circuit.  One  simple 
method  is  to  use  four  pairs  of  crystals  with 
exact  frequency  separation  of  30,  10,  3  and 
1  kHz.  Frequencies  outside  the  ham  bands  in 
the  6—8  MHz  range  will  work  fine  and  can 
be  secured  at  an  economical  price  from 
surplus  dealers.  First,  use  the  pair  that  is 
exactly  30  kHz  apart.  With  the  range  switch 
set  for  30  kHz  and  the  function  switch  in 
the  frequency  measuring  position,  adjust  Rj 
(the  meter  shunt)  for  full  scale  reading.  Now 
the  frequency  separation  of  any  two  crystals 
can  be  read  directly  on  the  meter  scale,  up 
to  30  kHz.  The  other  ranges  can  be  calibra- 
ted in  the  same  way. 

.Another  method  of  calibration  is  to  use 
an  audio  oscillator  which  is  accurate  and 
which  will  work  up  to  30  kHz.  Feed  a  signal 


in  at  point  X  which  has  been  disconnected 
from  the  transformer.  The  mixer  tube 
should  be  removed.  Set  the  audio  oscillator 
at  30  kHz  with  full  output  and  adjust  R^  to 
full  scale  reading.  The  limiter  can  now  be 
checked  by  reducing  the  audio  oscillator 
output  to  a  point  where  the  meter  just 
begins  to  drop  off.  This  is  the  threshold 
point  and  the  audio  oscillator  output  should 
always  be  above  this  point  in  order  to 
present  a  constant  amplitude  signal  to  the 
counter  circuit.  Now  move  the  audio  oscil- 
lator to  20  kHz  and  then  to  10  kHz, 
checking  the  meter  on  the  30  kHz  scale.  If 
the  readings  are  not  linear,  adjust  C-^  up  or 
down  for  linearity,  over  the  entire  scale.  The 
other  ranges  can  be  calibrated  in  the  same 
manner. 

Caution:  When  measuring  the  frequency 
of    a    crystal    against    a    known    standard. 


The  crystal  checker.  Controls  left  to  right:  On-off 
test,  function  switch,  ac  on-off. 
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EXCLUSIVE  66   FOOT       --^ -*^      75  THRU    10  METER  DIPOLE 

NO  TRAPS -NO  COILS  ^  NO  STUBS -NO  CAPACITORS 

Fully  Air  Tpsfed  —  Thousandz  Already  in  (Jse 

3* 


< 


#16  40%  Copper  Weid  wire  annealed  so  it  handles  like  soft  Copper  wire— Rated  for  better  than  full  legal  power  AM/CW 
or  SSBCoaxial  or  Balanced  50  to  75  ohm  feed  line — VSWR  under  1.5  to  1  at  most  heights — Stainless  Steel  hardware — 
Drop  Proof  Insulators — Terrific  Performance — No  coiJs  or  traps  to  tjreak  down  or  change  under  weather  conditions — Comp- 
letely   Assembled    ready    to    put    up— Guaranteed    1    year— ONE    DESIGN    DOES    IT    ALL:    75-lOHD— ONLY    $12.00    A    PAND! 


Model  75-ll)HD  160.00  66  Ft         75  Thru  10  Meters 

Model  75-20HD  $50.00         66  Ft         75  Th™  20  Meters 

Model  80-^OHD         $42,00 


ORDER  DIRECT  OR  WRITE  FOR 
fULL  INFORMATION 


gDRGRjgj) 


Model  75  40HD  $40.00 

Model  40-20HD         J33.00 
63  Ft     BO-40-15  Meter  (CW) 

300  S.  Shawnee 
Leavenwortti,  Kansas   66048 


66  Ft 
35  Ft 


75  Thru  40  Meters 
40  Thru  20  Meters 


OR    THRU    YOUR    FAVORITE 
DISTRIBUTOR 


f:^LcOIVllVIUWI  CATIONS 

HOT  WJIFllER  DIODES    HCZBUH 5  .Se.lZ/SlO.OO       P^alchttJ  hv  HAL 4/S4.Z5 

^^^               ZtNERS:    IIMaJ29[3.Sif).  lNq?33{5  IW,  INI^SBIB  2»),  lW738)B,2v}" 

^S^^jI      Linear jcs:  7119n s  .7^  7e9L.7iarK.    ..  sr  2i  7'nM siso 

*                       DIGITAIICS     F;I.S?3...S   M    N1C7B7P S2.ia   MC7Z3P E  .95 

MRTl     MCT&gp.    SI  3D    MCB8GP S3  M   MCfl^OP S2.00 

MCT2<tP.MC725P.MC7a9l',MC7S2P SI  Bi 

MCTIlP  ...Sl.Ti    IViCS?!)? SJitl    MC37BI1P E5.4& 

OIPTTL.          7^00.  7'lCl.  74B?,  7Ji]a  M2[],  7430,  T-MD S    aa 

T404.  74DS  ...S  .ED                7441,  TflSB.  7435 SJ  CD               !fl4J S2.Z5 

74T2                 S    7B                7473  7474                          SI  D5               K75 S2.4Q 

7486                 S3  15                7490  743Z   7493 SZ  10              JJIJl SI  10 

F6TS              W73M0SFeT SlSQ                       MPFIOZ         S   60             ZrJ3BlS  , . .  S    55 

TOnOIDS:      lnil.aMGt-iit.jlCFl[13aG.CF102Q1.CF1CtO2 S    50 

Cf  132.03 SI. 25                                       FERROX[:UflEFERRITE6EflOS..1Q/Sl.?5 

CINCH  IE  SOCKETS:       S-ICS.  H  OJP    ,.S   .60                                                     10  !CS.  IB-DIP  ..S     7[1 
MAMY  OTHER  DE\J ICES  AMD  DOMPQWENTS  IW  STOCK  VfRITE  FGR  CATALOG 

HAL  COMMUNICATIONS 

Box  365L,  Urfaana  IL  61801  •  217  359  7373 

^LcOMMUNICATIONS 
HAL  ID-1  REPEATER  IDEWTIFIER 

£■■-                                           . .  ^^AinimK 

Circuit  board  wired  &  tested $75.00 

With  rac/(  w/cabinet $J  J  5.00 

TTL  logic.  Power  line  frequency  counter  for  3 
minute  or  less  timing  and  control.   Easily   re- 
programmable diode  ROM  uses  only  27  diodes 
(depending  on  call)  to  send  DE  "any  call".  Low 
impedance  audio  with  volume  and  tone  control. 
All  circuitry  including  PS  on  small  G10  glass  PC 
board.  Write  for  full  details.  HAL  COMMUNI- 
CATIONS. Box  365L,  Urbana   IL  61801 

remember  that  the  output  of  the  mixer  is 
the  difference  frequency  so  it  must  be 
determined  if  the  frequency  i.s  above  or 
below  the  known  standard.  For  example,  the 
known  frequency  is  7  150  kHz  and  the  meter 
reads  10  kHz.  This  can  be  either  7160  kHz 
or  7140  kHz. 

If,  after  calibration,  the  crystal  checker 
does  not  agree  vifith  readings  taken  on  a 
BC-221  frequency  meter,  the  BC-221  may 
be  suspect.  If  it  is  several  years  old,  the 
spread  between  check  points  in  the  calibra- 
tion book  may  be  too  great.  The  mihtary 
instruction  book  says  that  check  points 
should  be  within  1.8  dial  divisions  on  the 
low  band  and  1.2  on  the  high  band.  This 
error  is  not  too  great  when  using  the 
fundamental  range  on  the  high  band  but 
becomes  quite  significant  when  multiplied 
four  times.  A  wide  difference  in  check 
points  is  caused  by  aging  of  components. 
One  solution  is  to  feed  a  100  kHz  crystal 
calibrator  (which  is  zero  with  WWV)  into  the 
BC-221  with  its  1000  kHz  oscillator  on  in 
the  "check"  position.  Many  more  check 
points  can  now  be  heard.  For  example,  you 


will  hear  a  check  point  at  7150  kHz,  which 
would  not  otherwise  be  readable.  Always 
choose  a  check  point  as  close  as  possible  to 
the  frequency  being  measured.  The  accuracy 
of  the  checker  is  only  as  good  as  the 
accuracy  of  calibration  so  close  attention  to 
this  is  highly  recommended . 

This  instrument  has  been  in  daily  use  here 
at  W4AYV  for  over  a  year  and  the  perfor- 
mance has  been  most  gratifying.  It  would  be 
especially  useful  for  those  doing  any  serious 
work  with  crystal  SSB  filters.  For  instance, 
it  is  possible  to  more  nearly  match  crystals 
for  zero  separation  than  listening  on  a 
BC-221  or  receiver.  For  such  jobs  only  one 
frequency  range  would  be  needed,  perhaps 
the  5  kHz  range.  This  would  simplify  con- 
struction and  calibration.  In  fact,  for  just 
matching  crystals,  no  calibration  is  neces- 
sary. It  is  indispensable  when  etching  crystal 
blanks  for  filters.  A  separation  of,  say,  1.8 
kHz  can  be  read  precisely  which  beats  trying 
to  measure  such  separation  on  a  BC-22  1. 
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UfiQ  the  befit  filterfi  available 

Barker  &  Williamson 

SELECT  THE  RADIO  FREQUENCY  FILTER  THAT  MEETS  YOUR  REQUIREMENTS. 

Character-  Inser-  Frequency 

Power  istic  tion        Cut-Off        of  Max.  Attenu- 

Motfel     Capacity     Impedance  Loss  Frequency  Attenuation  ation 

Number    (Willi)        (Ohms)  (db)        (MHz)         (MC/s)  In  (db)   Type       Intended  Use         Pirca 

423  lOO  50  U  <0,3         55  63.5  >50      LfF    G  Meter  Radio  5I9.S5 

AmateBr 
42S  100  50  U  <03         44  57  >60      LPF    Citizen  Ba nil  12.45 

425  lOTO  SOU  <0.3         34.0  52.0  >70      LPF    Radio  Amateur  24,as 

TVI  Filler 

426  lOOO  70  U  <0.3         34.0  52.0  >70      LPF    Radio  Amateur  24,1(5 

TVI  Filter 

427  1000  SOU  <0.3        55.6  63.5  >7D      LPF    Kadio -^ittateur 6      ■  29^5 

Meter  Fifter 

419-80        100  SOU  <0.3  5.6  7.0  >45      LPF    Harmonic  80  Meter      15.00 

Radio  Amateur 

420-40       100  SOU  <0J         11.2  14.0  >45^     LPf    Harmonic  40  Meter      JSJO 

Radio  Amateur 

421-20        100  SOU  <03         22  27.5  >45       LPF    Harmonic  20  Meter      15.00 

422-15        lOO  50  U  <a.3         30  36  >'!5      LPF    HarmQrfic  15  Meter      15.00 

Radia  Amateur 
428-80        1000  50  U  <0.3  5.S  7.0  >45      LPF    Harmonic  Radio  24.1)5 

Amateur  80  Meters 
429-4(1       1000  SOU  <0.3         (1.2  140  >45      LPF    Harmisnic  Radio  JMS  ' 

Amateur  40  Meters 
430-20        1000  SOU  <0.3         22  27.5  >  45       LPF    Harmonic  Radio  24.95 

Anjaleor  20  Meiers 
431-15        1000  SOU  <0.3         30  36  >45  .    LPF    Harmanic  Radio  24.95 

Amateur  15  Meters 

All  atove  Filters  Are  Also  Available  in  70  Ohm  Unbalanced  Impedances. 

Model  Center  Bandwidth 

I     r-i^^^A  Number         Frequency  atSdb  Shape  Factor  Insertion  Loss  Prite 

*    V    'X     \  373-2  146  MHz  5  MHz  40  [fh/3iJb— 12  max,  1.5  db  (max.)  —  539.95 

»    \__5-— ^  373-6  51  MHz  3  MHz  40  db/3dlj--20  max.  1.5  db  (max.)  —  39,95 

m -ssssess^^*^     Input/Output  Impedance SOohms 

3°°^       if         Maiimum  fi,l^.  Power  (PEP) 100  watts 

W.     IS  •  Mounting Integra!  wall  bracket  hjrnished 

Size 6K "  I  8M "  X  3A" 

Weight 2  lbs. 


BW 


BARKER  &  WILLIAMSON  INC. 

CANAL  STREET,  BRISTOL,  PENNSYLVANIA  19007  •  (215)  788-5581 


MSI  il  SALE 


:v^- 


MODEL  A 

ONLY    $179.95    (Prepaid  Shipping) 


Regularly 
$250 


•  FOUR  CHANNELS-  I N  DEPEND  EiMT  SWITCHING      34/94  &  94/94  INCLUDED 

•  FRONT  SPEAKER  -  HEAR  CLEARLY  OVER  CAR  NOISE 

•  LOW  PROFILE-  FITS  UNDER  DASH  -UNDER  SEAT  -ANYWHERE 

•  MICROPHONE  -  MOUNTING  BRACKET  INCLUDED 

•  WARPING  CAPACITORS  ON  BOTH  TRANSMITTER  AND  RECEIVER  CRYSTALS 


MODEL  B 


ONLY  $249.95 


Regularly 
$300 


•  TWELVE  PUSH  BUTTON  CHANNELS 

•  FRONT  SPEAKER 
(Prepaid  Shipping)    •  LOW  PROFILE 

•  25  WATTS 

•  MICROPHONE  &  MOUNTING  BRACKET 


Send  Money  Order  —  Cashier's  Check  —  Certified  Check 

SIMPSOIM  ELECTRONICS,  INC. 

2295  N.W.  14th  St.  •  Miami,  Fla.  33125  •  Ph:  633-3261 


10  AMP 
VARIABLE 


George  Schreyer  WB6TOX 
27282  Eastvale  Road 
Rolling  Hills  CA  90274 


POWER  SUPPLY 


This  power  supply  grew  out  of  the 
"Versatile  Variable  Power  Supply"  de- 
scribed by  W6SLP  in  the  June  1 968  issue  of 
73.  That  circuit  used  a  capacitive  multiplier 
feeding  two  germanium  type  2N1970  power 
transistors  wired  to  adjust  the  output  voltage 
to  any  desired  level.  I  found  several  difficul- 
ties in  his  circuit.  First  there  was  no  way 
that  his  capacitive  multipUer  could  supply 
power  to  the  output  transistors  when  the 
pulsating  dc  from  the  bridge  was  at  an 
instantaneously  low  potential.  Also  that 
extra  filter  circuit  in  series  with  the  high 
current  dc  path  caused  an  undesirable  extra 
voltage  drop.  The  2N1970's  in  the  dropping 
circuit  had  a  tendency  to  leak  badly  under 
heavy  loads.  When  they  leaked  too  much  the 
output  voltage  would  rise  —  and  the  output 
current  would  rise  —  and  the  temperature 
would  rise  -  and  the  leakage  would  rise  — 
and  so  on  to  terminate  in  a  weU  known 
result.  After  two  of  the  2N1970's  rediffused 
themselves  all  over  the  inside  of  their  cases,  I 
decided  that  this  supply  just  wasn't  going  to 
hack  more  than  just  a  small  load. 

The  supply  that  I  buUt  is  a  legitimately 
regulated  dc  supply  that  is  capable  of  up  to 
10  amps  at  any  voltage  between  2  and  36 
volts,  and  stiU  remain  in  one  piece.  Ripple 
and  noise  is  less  than  10  mV  at  full  load  and 
the  output  voltage  drops  off  less  than  %  volt 
from  no  load  to  full  load.  It  is  built  of  the 
least  expensive  and  therefore  least  exotic 
parts  that  I  could  dig  up.  Many  of  the 
components  can  be  found  in  surplus  stores 
at  much  less  than  their  catalog  prices. 


Theory  of  Operation 

This  supply  uses  two  silicon  power  tran- 
sistors, Q3  and  Q4,  in  a  series  regulator 
circuit.  They  are  fed  by  a  fuU  wave  bridge 
and  a  large  filter  capacitor.  Q3,  Q4,  Q2,  and 
Ql  form  a  triple  Darlington  with  a  gain  of 
about  400,000  at  10  amps. 

Q5  and  Q6,  along  with  a  few  other 
components,  form  the  error  amphfier  cir- 
cuit. These  two  transistors  sense  the  output 
voltage  and  adjust  the  bias  on  the  regulators 
so  that  the  output  voltage  maintains  a  preset 
level.  Any  change  in  loading  on  the  supply  is 
fed  back  out-of-phase  so  that  the  regulators 
wiU  compensate  for  it.  Also  any  input 
change,  including  hum,  is  virtually  elimina- 
ted by  the  regulators. 

C2  provides  a  nearly  pure  dc  voltage  for 
the  error  amplifier.  D5  allows  C2  to  charge 
from  the  power  path  but  does  not  allow  it  to 
discharge  back.  In  this  way  only  the  small 
load  of  the  error  amplifier  is  placed  on  this 
capacitor.  R2  prevents  D2  from  blowing  up 
when  the  supply  is  turned  on.  R3  provides 
the  collector  load  for  Q5  and  will  dissipate  a 
little  over  two  watts  when  the  supply  is  set 
to  a  high  output  voltage. 

R4  and  R5  balance  the  current  between 
the  two  regulator  transistors  so  that  one  of 
them  will  not  hog  all  the  current  and  run  too 
hot.  The  10  amp  fuse,  F2,  is  there  to  protect 
the  regulators  against  a  not-too-drastic  over- 
load. It  probably  won't  help  if  the  supply  is 
shorted  good  and  proper.  One  of  the  regula- 
tors will  probably  succeed  in  protecting  the 
fuse. 
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Fig.  1 .  Circuit  of  the  2-, 

R7  is  a  bleeder  to  keep  the  output  voltage 
down  to  about  2  or  3  volts  when  the  voltage 
control  is  set  to  minimuni.  Any  residual 
output  above  2  volts  is  caused  by  leakage  in 
the  regulators  or  their  drivers. 

The  voltage  control  pot  is  connected  to 
the  output  connector  so  that  any  voltage 
drop  caused  by  R4,  R5,  F2,  or  Ml  is 
compensated  for  by  the  regulator. 

C3  is  to  help  drop  the  output  impedance 
of  the  supply  and  to  provide  some  transient 
protection  for  the  supply. 

The  Design 

I  have  found  that  a  regulated  supply  can 
provide  about  the  same  dc  output  voltage  as 
the  rms  voltage  rating  of  the  transformer  at 
fuU  load.  The  transformer  can  have  the  same 
current  rating  as  the  supply  is  supposed  to 
have  and  it  wilt  behave  just  fine.  With  a  35 
volt  surplus  transformer  wound  with  #1 2 
wire,  a  full-wave  bridge,  and  an  18,000  ixF 
capacitor  bank,  I  could  get  47  volts  no  load 
and  38  volts  minimum  at  a  10  amp  load. 
This  meant  that  at  full  load  and  a  35  volt 
output,  my  regulators,  Q3  and  Q4,  could 
drop  no  more  than  2  volts.  I  found  that  the 
RCA  40411  or  the  type  2N3772  were  two 
of  the  few  silicon  power  transistors  that 
would  do  the  job  and  still  not  cost  too 
much.  These  types  are  rated  at  ISO  watts 
and  30  amps  and  cost  about  S4.25  each. 
Two  in  parallel  provide  aU  the  power  dissipa- 
tion that  is  required.  A  type  2N3055  would 


36V,  0-1 OA  variable  power  supply. 

work  for  the  regulators,  but  I  don't  recom- 
mend this.  They  are  rated  at  1 1  5  volts  and 
15  amps  but  their  Vce(sat)  is  too  high  at 
high  currents.  Vce(sat)  ^t  5  amps  is  about  6 
volts  minimum.  This  Umits  the  maximum 
output  voltage  of  the  supply  to  about  30 
volts.  The  2N3055  has  one  big  redeeming 
characteristic,  however,  its  cost  is  half  that 
of  the  others. 

The  regulator  driver,  Q2,  should  have  a 
low  saturation  voltage  at  about  300  inA.  A 
2N3055  will  work  here  as  it  behaves  better 
at  lower  currents.  You  can  use  a  lower 
power  device  than  the  2N3055  here  as  it  is 
never  called  upon  to  dissipate  more  than  1  5 
watts.  Just  be  sure  that  it  has  a  high 
collector  current  rating  so  that  the  regulators 
wUl  not  starve  for  base  current. 

The  regular  pre-driver,  Ql,  can  be  almost 
any  signal  type  as  long  as  it  has  low  leakage. 
Igeo  should  be  less  than  1  juA,  and  it  would 
help  if  the  transistor  has  high  gain.  A 
2N3643,  available  from  Faircluld  at  about 
$.50,  or  a  2N1613,  available  from  just  about 
anybody  at  $.75,  will  work  well. 

The  error  amplifier,  Q6,  can  be  the  same 
as  Ql.  It  should  also  have  low  leakage. 

I  had  surplus  rectifiers  in  the  bridge,  but  a 
funny  thing  happened  when  I  tried  to 
discharge  the  filter  capacitors  with  a  screw- 
driver with  the  power  still  on.  Where  I  had 
had  four  rectifiers,  I  then  had  three  bolts. 
One  rectifier  managed  to  survive.  I  replaced 
the  surplus  jobs  with  HEP  ISl's.  These  work 
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very  well  although  they  are  running  right  at 
their  voltage  rating.  They  cost  S.79  each.  A 
HEP  152  might  be  a  better  idea  because  it  is 
rated  at  200  volts,  but  they  cost  about 
SI. 25. 

When  the  supply  is  used  at  high  currents 
and  low  voltages,  the  regulators  have  to 
dissipate  the  most  power.  At  a  current  of  10 
amps  and  an  output  of  10  vohs  or  less,  the 
regulators  have  to  dissipate  300  watts  or 
more.  This  is  very  rough  on  the  supply  but  it 
can  handle  it.  When  low  output  voltages  are 
desired,  it  is  better  to  use  a  lower  trans- 
former voltage  and  keep  your  electric  bill 
down.  By  hooking  the  supply  to  a  lower  tap 
on  the  transformer,  such  as  a  center  tap,  the 
supply  will  still  work  just  the  same  up  to  IS 
volts  or  so  and  it  will  remove  200  watts  of 
dissipation  from  the  regulators.  The  supply 
should  be  turned  off  and  the  filter  capacitors 
discharged  before  the  voltage  range  is 
changed.  If  you  don't  do  this,  you  may  be 
buying  some  more  rectifiers.  The  switch 
should  be  capable  of  handling  10  amps. 

Construction  of  the  power  supply  isn't 
critical  except  for  a  couple  of  things  that  are 
quite  important.  Any  wires  that  carry  the 
heavy  output  currents  should  be  at  least  #16 
and  should  be  as  short  as  possible.  This 
especially  applies  to  the  ground  wire.  Also 
Q3  and  Q4  should  be  mounted  on  large  heat 
sinks  and  the  heat  sinks  should  be  mounted 
on  the  outside  of  the  cabinet  in  a  location 
where  they  can  have  excellent  ventilation.  If 
possible  the  fins  on  the  heat  sinks  should  be 
vertical  so  the  heated  air  can  flow  up  past 
the  heat  sinks  with  little  difficulty.  Q3  and 
Q4  must  be  mounted  with  good  silicon 
grease,  and,  if  possible,  the  heat  sinks  should 
be  electrically  floating  and  the  mica  washers 
ehminated. 

The  voltage  control  pot  I  used  has  a  linear 
taper,  but  a  reverse  audio  taper  would  work 
better  if  you  can  find  one.  The  value  is  not 
critical,  any  value  between  5K  and  50K  will 
work  fine. 

This  supply  is  highly  useful  to  power 
small  projects  as  well  as  big  ones.  It  will 
handle  6  and  12  volt  FM  two-way  radios  or 
24  or  28  volt  surplus  gear  as  well  as  charge 
batteries.  With  a  40.  limiting  resistor  it  even 
puUs  a  nice  little  arc. 

.  .  .WB6TOX 


ELIMINATE  IGNITION  NOISE 

ELECTRO -SHIELD* 

YOUR  ENGINE 
^44.95 


FROM 


ESTES  ENGINEERING  CO. 

S43  W,  1S4th  St.,  Gardena,  Calif.  90247 


'WORLD  QSL  BUREAU' 

I  5200  Panami  Av*.,  Richmond  CA  USA  94804  | 

(the  only  QSL  BUREAU  to  handls  ill  of 

I  your  QSLs  to  anvwhera;  next  door,  the  next 

state,  the  next  county,  the  whole  world.  Ju*t 

bundle  them  up  (pleBse  arrange  alphabetically) 

and  fend  them  to  us  with  payment  of  5^  each. 


PARTsrpmn 


TUBES! 


CORNELL'S 
New  Color 

Catalog  '^  "^   '"""'        IF  NOT  SHIPPED 

48  Pgs.  New  Items      IN   LOTS  OF  100      IH  2«  HOURS! 

4215  S  University  Ave.  San  Diego,  Calif.  92105 


ORDER  FREE 

IF  NOT  SHIPPED 

IH  24  HOURS! 


ZMETERFWI 
AMPLIFIER 

■^~ 

WITH  BUILT- 
IN  AC  POWER 
SUPPLY 

•  operate  at  home 
•Supplies  regulate* 
•lWin/15WouT-A 

•  AutoT/R    Send 

QUEZAR  C 

P 

Titusv 

-110  VAC  orcar-12VDC 
J  DC  for  transceiver. 
C»1Win/10W  out-DC. 
for  brochure    ONLY  S69.9 
OMMUNICATIONS 
0  Box  235 
lie,  N.J.  08560 
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Chew  tfie  rag  all  day 
or  win  the  contests. 


the  CX7A  makes  them  both  easier. 


There  are  a  couple  of  different  ways  to  look  at 
signal /one's  CX7A.  You  migtit  compare  it  to  a  car. 

For  Itie  rag-chewer's  convenience  and  ease 
of  operation,  it's  strictly  in  ttie  Rolls-Royce 
category. 

For  ttie  competitive-minded  amateur, 
it's  like  driving  a  Ferrari. 

That's  because  ttie  CX7A  was  designed  with 
uncompromising  quality.  With  more  features 
than  you  can  imagine.  The  rig  equals  a  room 
full  of  gear,  al[  neatly  enclosed  in  a  compact, 
desk-top  unit. 


It  lets  you  do  ttiings  no  other  rig  lets  you  do. 
And  do  all  of  them  better.  Silting  at  the  console 
of  the  CX7A  you're  in  command  of  the  amateur 
radio  universe. 

Whether  you're  a  Rolls-Royce  type  or  a 
Ferrari-minded  guy. 

See  the  remarkable  CX7A  at  your  signal/one 
dealer's.  Or  write  for  a  detailed  brochure. 
For  $2,395,  you'll  be  the  coolest  rag-chewer 
in  town. 

Or  the  hottest  competitor. 


s/gna//nns 


13130  Yukon 

Hawthorne,  California  90250 

Phone  (213)  679-9022 


With  Signal/Ones  CX7-A 
you  settled  for  the  best. 


Now  meet  the  rest  of  the  best. 


A  few  short  years  ago,  Signal/One  introduced  the  solid-state  CX7-A.  It 

was  quickly  recognized  as  the  world's  most  advanced  radio  transceiver.  It  still  is. 

Now,  Signal/One  is  more  than  just  the  CX7-A.  A  lot  more. 

For  openers,  we've  added  two  new  receivers.  One,'theCR-1500,  a  dual-channel 

system  is  so  advanced  —  in  selectivity,  sensitivity  and  versatility —  you  won't 

find  anything  like  it 

this  side  of  a  research      F '>  '      ^ '^  ^^   *    O    \      f  6  ~  ~  o  ^^   ©    « 

laboratory.  The 

CR-1200  receiver,  our 

other  new  one,  fea- 


o  n 


me}     o  oKJ 


m  e 


tures  a  single  VFO.  If  it  weren't  for  its  bigger  brother,  it  would  be  the  finest 
receiver  you  could  buy. 

There's  a  new  CT-1500  transmitter,  the  matching  transmitter  for  use  with  the 

CR-1 200  and  CR-1 500  receivers.  It  incorporates 

all  modes  of  operation  and  includes  the  famous 

Signal/One  RF  envelope  clipping,  broadband 

tuning,  full-automatic  CW  keying,  and  many 

other  features. 

We're  also  introducing  a  new  transceiver,  the  CX-10,  which  contains  several 
CX7-A  features.  In  addition,  it  can  be  used  with  either  our  new  AC  or  DC  power 
supplies,  an  external  VFO,  and  other  accessories. 


nTilTiri 


Our  new  accessories  include  a  deluxe  station  | 

console,  speakers,  2-meter  and  6-meter  I 

transverters  with  direct  digital  readout  and  FM  : 

capability,  and  custom  microphones.  ^i-ii^j-^--; 

In  the  past  years,  there  were  one  or  two  names  in  amateur  radio  gear  that 

meant  the  finest.  In  their  time  they  were. 

Times  have  changed.  Now,  if  you  want  the  finest,  choosing  is  easy. 

it's  all  at  Signal/One. 


13130  Yukon,  Hawthorne,  Ca.  90250  (213)  679-9022 


^/gnail/nne 


Digipet-60 
Frequency 
Giiuiiter 

I KHZ-60  MHz 

(130-160  MHz  with  opiionaf  converter) 

only  ^2M 


A  frequency  counter  with  a 

range  of  1  KHz  to  60  MHz 
;  (or  130--160  MH?  when  used  : , 
■with oiiir  Digijiet-lBOeonvefter) . 
With  a  resolution  of  1  -KHz  or 
1  Hz  (at  1  ms,  or  1  s,  gate  times) . 
It  can  be  operated  on  either  AC 
or  DC,  with  complete  overload 
protection.  Pius  a  stability   v 
siaging^ate  of  1  part  in  10*7  wefek. 
And  the  whole  unit  is  a  mere  7" 
deep  by  2H"  high!  In  other 
words,  a  fine  piece  of  equip- 
ment at  a  terrific  price:  $299. 
From  one  of  the  most  respected 
ijiames  in  electronics,  no  lesiS:/ 
For  further  information, 
contact:  Mitda  Electronics, 
a  division  of  Marubeni 
America  Corp.,  2  Hammarskjold 
Plaza,  New  York,  N.Y.  10017 
.Phonea212)  973-7152, 


Miida 


Distributorships  available 


Murray  RonaJd  VE4RE 
Box  974 

Brandon,  Manitoba 
Canada 


TRANSMISSION 
LINE  SECTIONS 


In  modem  amateur  practice  the  transmis- 
sion line  is  usually  of  the  concentric  or 
coaxial  type,  although  it  could  also  be  of  the 
parallel  conductor  type  (i.e.,  shielded  or 
unshielded  twinlead  and  open-wire  lead). 
Most  amateurs,  if  shown  a  length  of  coaxial 
line,  could  readOy  suggest  the  obvious  use; 
namely,  interconnecting  the  antenna  and  the 
station  equipment.  But  it  would  be  safe  to 
wager  that  only  a  few  would  be  aware  that  a 
carefully  selected  length  of  transmission  line 
terminated  properly  can  be  made  to  act  as  a 
capacitor,  an  inductor,  or  even  a  resonant 
circuit. 


TYPE 

WELECTRIC 

VELOCITY 
FACTOR 

COAXIAL 

POLYSTYftEHE 

0.66 

CQAXIU. 

FOAM 
POLYSTYRENE 

O.7«-O80 

3O0  0HH 
TWm-LEAO 

APPROX.  O.TO 

75  OHMS 
TWIN-LEAD 

AP«>ROX  DBO 

A  transmission  line  has  a  characteristic 
impedance  (Zq)  determined  chiefly  by  con- 
dutor  size  and  spacing  and  by  the  dielectric 
constant  of  the  insulating  material  betweer 
the  conductors.  If  a  transmission  line  i; 
terminated  in  a  load  whose  impedance  is 
equal  to  the  Zq  of  the  transmission  line,  it  is 
said  to  be  flat,  or  nonresonant.  This  is  the 
desired  condition  when  using  it  as  a  feedline. 

However,  if  the  line  is  terminated  in 
something  other  than  its  Zq,  strange  things 
begin  to  happen.  Such  mismatch  results  in 
reflection  of  energy  from  the  terminating 
load  and  creates  standing  waves  on  the  hne, 
the  interaction  of  the  outgoing  and  the 
reflected    energy    being    the   cause    of   the 


waves.  Extreme  mismatches  occur  when  the 

line  is  terminated  in  a  short  circuit  or  if  left 
open-circuited.  Referring  to  Fig.  1  will  give 
some  idea  of  what  occurs.  If  Rl  is  miich 
greater  than  Zq  a  voltage  maximum  results 
and  vice  versa.  A  voltage  minimum  along  the 
hne  would  mean  that  the  generator  would 
"see"  a  low  impedance  if  attached  at  that 
point.  Note  that  peaks  and  valleys  of  either 
the  voltage  or  current  curves  are  electrically 
separated  by  a  quarter  wavelength. 


a)  Rl  much   less   than   line  impedance.    Voltage 
minimum  current  maxim um  at  load. 


b)  Rl  much  greater  than  line  impedance,  voltage 
maximum,  current  minimum  at  load. 

Fig.    1.   Current  and  voltage  standing  waves  on  a 
transmission  Una  terminated  in  a  resistive  Joad. 


Going  on  to  Fig.  2,  consider  an  open- 
ended  transmission  line  whose  length  is  an 
electrical  quarter  wave.  The  terminated  end 
is  "shorted"  by  a  load  whose  impedance  is 
infinite  and  therefore  a  voltage  maximum 
will  exist.  A  voltage  minimum  will  exist  a 
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a)  Shorted  case  (Zl  =  0) 


b)  Open-ended  case  {Zj^  =  °°) 


Fig.    2.    Impedances   experienced    by   an   rf   generator   for  various  lengths  of   transmission   line. 


quarter  wave  to  the  left  —  which,  incidentally 

is  where  the  generator  is  attached.  Remem- 
bering that  a  series-tuned  circuit  acts  Kke  a 
short  circuit  at  its  resormnt  frequency  and 
that  the  generator  is  seeing  a  very  low 
impedance  beause  a  voltage  minimum  exists 
there,  it  seems  logical  that  the  Kne  could  be 


acting  as  a  series-resonant  circuit,  as  indeed 

it  is.  Quarter  wave  and  half  wave  sections  of 
transmission  line  have  many  practical  uses, 
as  further  study  of  Fig.  2  will  indicate. 

These  sections  will  be  frequency  sensitive 
and  will  have  high  Q.  When  designing  trans- 
mission line  sections,  the  physical  length  of 


h-V4-^  }*-Xf4  -^ 


Fig.  3.  T/R  siwtches  for  sin^ie  band  operation:  a)  without  transmitter  isolation  and  b)  with  trans- 
mitter isolation. 
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the  section  wiU  be  found  to  be  less  than  the 
free-space  wavefength,  and  is  calculated  by 
multiplying  the  velocity  factor  times  the 
free-space  wavelength.  Jim  Fisk's  Coaxial 
Transmission  Line  Handbook'  contains 
several  tables  pertaining  to  the  physical 
length  of  coaxial  line  sections.  Some  of  the 
standard  and  not-so-standard  tricks  with 
transmission  line  are  touched  on  in  the 
remainder  of  this  article. 

Coax  Tr  Switch 

The  switches  shown  in  Fig.  3  utilize 
quarter  wave  and  half  wave  sections  in  the 
shorted  condition  to  provide  receiver  isola- 
tion during  transmit.  Dual-band  operation  is 
possible  on  certain  harmonically  related 
bands  such  as  the  40  and  15  meter  bands  if 
frequency  excursions  are  not  too  far  from 
the  design  center  frequencies.  Such  opera- 
tion is  possible   because   odd  multiples  of 
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Fig.  4.  Harmonic  interference  trap  for  transmitter 
use. 

quarter  wave  sections  repeat  their  charac- 
teristics (see  Fig.  2).  A  mechanical  switch  of 
some    type    must    be    used    to    short    the 

sections;  however,  the  voltage  and  current 
ratings  are  not  too  stringent. 

I  have  constructed  50  MHz  versions  of 
both  Tr  switches  and  found  them  to  work 
quite  well,  but  no  absolute  measurements  of 
isolation  were  made.  An  attempt  to  use 
back-to-back  diodes  to  give  automatic  short- 
ing of  the  quarter  wave  sections  on  transmit 
did  not  give  the  required  isolation  —  this  was 
to  be  expected. 


"battert"  teruihal 


Fig,  5.  AJteraator  filter  using  open  quarter  wave 

C03X  section. 

open-ended  quarter  wave  sections  and  are 
placed  in  parallel  with  the  antenna  terminals 
of  the  receiver^ ,  If  the  transmitter  is  at  28 
MHz,  even  harmonics  (54  MHz,  112  MHz, 
etc.)  are  attenuated. 

Alternator  or  Generator  Hash  Filter 

More  than  one  trap  may  be  paralleled  to 
get  two-  or  three-band  operation. 

Referring  to  Fig.  6a,  the  quarter  wave 
transformer  can  operate  both  as  a  stepup 
and  stepdown  rf  transformer.  For  example, 
if  Zjn  is  less  than  Zq,  then  Zout  wriQl  be 
greater  than  Zq.  Of  course  the  reverse  also 
holds  true.   A  common  application  of  this 
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a)  Quarter  wave  matching  transformer  for  balanced 
or  unbalanced  transmission  lines  (unbalanced 
shown). 
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b)  Half  wave  matching    transformer  (1:1   ratio). 
Applicable  to  balanced  or  unbalanced  line. 
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Transmitter  Harmonic  Trap 

This  type  of  trap  is  very  effective  over  a 
limited  frequency  range  and  may  be  very 
helpful  in  eliminating  channel  2  TV  inter- 
^'erence  caused  by  10m  transmitters.  Receiver 
harmonic   traps   may   be   constructed   from 


c)   Trombone  matching   transformer   (4:1    ratio). 

Unbalanced  to  balanced  (in  direction  of  impedance 
stepup  )  sljown. 

Fig.    6,    Transmission    line   sections  as  matching 
devices. 
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device  is  to  match  the  70ri  impedance  of  a 
transmitter  to  a  quarter  wave  mobile  whip 
whose  impedance  is  about  20f2.  Using  the 
formula  given,  the  Zq  of  the  line  would  be 
about  SOfi,  so  a  section  of  520  coax  works 
fine.  Although  it  would  not  be  feasible  to 
delve  into  the  theory  of  operation  of  tliis 
transformer,  its  operation  is  related  to  what 
you  have  seen  in  Fig.  2  for  the  open  and 
shorted  quarter  wave  line  sections. 


TOANTEMMA^ 


ICL^ 


^- 


•EJIRTH 
GflOUHD 


Fig.  7.  Lightning  protector  and  static  drain. 

Lightning  Protector  and 
Static  Drain 

This  device  can  be  placed  at  the  transmit- 
ter or  even  at  the  antenna  if  a  good  ground  is 
available.  It  provides  a  dc  ground  but  does 
not  ground  rf  at  the  frequency  it  is  cut  for. 
Naturally  it  is  inherently  a  narrowband  ■ 
device,  but  it  does  have  application  with 
single-band  antennas. 

In  summary,  then,  these  sections  are  very 
selective  and  can  provide  accurately  tuned 
resonant  circuits  with  only  a  tape  measure 
and  a  pair  of  side  cutters.  They  make  excel- 
lent single-band  rf  transformers.  They  can  be 
used  to  construct  low  loss  rf  switches 
Although  nothing  was  mentioned  on  the 
subject  of  matching  stubs,  it  is  possible  to 
use  lengths  of  transmission  line  to  supply 
capacitive  or  inductive  reactance  for  the 
purpose  of  matching  an  antenna  to  a  feed- 
line.  This  review  of  transmission  line  sections 
could  at  best  only  hope  to  skim  the  surface, 
since  the  theory  behind  these  devices  would 
fill  a  book.  It  is  hoped  the  reader  will  pursue 
this  subject  further  and  in  greater  depth. 

.  ,  .VE4RE 
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Stephen  J.  Burns  V/ASCXG 
126  East  Walnut  Park  Drive 
Philadelphia  PA  19120 


RADIO  ASTRONOMY 
for  RADIO  AMATEURS 


The  thought  of  optical  astronomy  con- 
jures images  not  only  of  Mount  Wilson 
and  Palomar  but  also  of  the  many  thousands 
of  amateur  observers  throughout  the  coun- 
try. On  the  other  hand,  radio  astronomy 
brings  to  mind  visions  solely  of  huge  installa- 
tions such  as  Arecibo  and  Jodrell  Bank;  this 
is  in  large  part  due  to  the  availability  of 
small  visual  instruments,  which  makes  ama- 
teur participation  possible,  and  popular. 
Such  optica!  observers  send  in  hundreds  of 
reports  each  month  to  national  societies 
such  as  the  American  Association  of  Vari- 
able Star  Observers,  and  their  data  prove 
invaluable  to  astronomical  research. 

Predictably,  radio  astronomy  currently 
has  no  similar  "sky  patrol."  However,  it  is 
possible  for  hams  to  initiate  such  a  watch  on 
their  own  with  a  reasonable  initial  outlay 
using  essentially  what  equipment  they  pre- 
sently possess.  I  intend  to  show  in  this  brief 
article  what  kind  of  set-up  is  necessary  and 
what  data  can  be  obtained  from  radio 
astronomical  observation. 

One  of  the  primary  factors  influencing 
the  quality  of  HF  and  VHF  radio  transmis- 
sions is  the  emission  of  the  sun  in  the  region 
of  the  electromagnetic  spectrum  from  the 
ultra-violet  through  the  x-ray  domain.  Some 
correlation  exists  between  visually  observ- 
able sunspots  on  the  one  hand,  electronically 
detectable  solar  radiation  in  the  HF  and 
VHF  range,  and  short-term  behavior  of  the 
ionosphere  on  the  other.  Analysis  of  either 
or  both  of  these  phenomena  can  have 
substantial  predictive  value  for  skip  condi- 
tions. The  ham  is  in  an  ideal  position  to 
gather,  analyze,  and  make  use  of  such  data. 
This  is  stm  a  wide  open  field  where  original 
research  with  simple  equipment  can  poten- 
tially be  of  significant  scientific  value. 


A  brief  word  on  the  history  of  radio 
astronomy  may  suffice.  Forty  years  ago, 
January  of  1923,  Karl  G.  Jansky,  a  Bell 
Telephone  engineer,  detected  "a  steady  hiss 
type  of  static  of  unknown  origin."  He  had 
discovered  the  radio  emission  from  the 
center  of  our  galaxy  at  a  frequency  of  20.5 
MHz.  Five  years  later  Grote  Reber,  working 
with  a  homemade  parabolic  dish  antenna  in 
his  backyard  started  exploring  the  sky  in  the 
VHF  region.  In  1944  he  published  the  first 
maps  of  the  radio  sky  and  in  the  same  year 
detected  solar  radiation  at  10  MHz.  G.  C. 
Southworth  and  J.  S.  Hey  subsequently 
found  solar  thermal  emission  at  centimeter 
and  meter  wavelengths,  respectively.  The 
developments  in  radio  astronomy  since  the 
war  (the  prediction  and  detection  of  the 
interstellar  hydrogen  line  at  1420  MHz,  to 
name  one)  have  been  too  numerous  to 
recount  here:  the  interested  reader  is  re- 
ferred to  the  works  listed  in  the  biblio- 
graphy. 

How  difficult  is  it  to  get  started  in  radio 
astronomy?  Not  at  all,  really.  This  author 
has  successfully  supervised  a  group  of  high 
school  students  using  Uttle  more  than  un- 
sophisticated FM  receivers  and  TV  antennas 
to  observe  both  solar  and  extra-solar  radia- 
tion. The  advanced  amateur  radio  astrono- 
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Fig,  1.  Block  diagram  of  a  radio  telescope. 
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Fig.  2.  The  22.2  MHz  receiver  and  Ester! ine  Angus 
recorder  at  the  Kalblleisch  Field  Research  Station. 

mer  may  eventuaOy  wish  to  expand  liis 
observations  to  extra-galactic  sources  which 
provide  a  greater  challenge  due  to  the  gener- 
ally weaker  signals  involved.  But  the  sun 
makes  an  ideal  first  target  because  of  its 
relative  strength  and  discernible  effect  on 
radio  communication. 

^  A  radio  telescope  consists  basically  of  the 
items  shown  in  Fig.  1.  Initially,  the  cali- 
brated source  can  be  omitted  since  measure- 
ments will  be  taken  relative  to  an  arbitrary 
basehne.  A  desirable  receiver  will  have  a  very 
low  noise  figure  and  extremely  high  gain 
stability  (for  every  gain  variation  is  seen  as  a 
change  in  the  recorded  noise  level).  Typi- 
cally, regulation  to  !  part  in  40,000  for  high 
voltage  and  1  in  3,000  for  filament  voltage 
are  employed.  The  recording  device  for  our 
purposes  could  be  no  more  than  a  glorified  S 
meter,  but  preferably  a  strip  line  recorder. 

In  196S  f  first  experimented  with  the 
feasibility  of  a  small  scale  radio  observatoiy 
at  the  Kalbfleisch  Field  Research  Station 
(Huntington  NY)  of  the  American  Museum 
of  Natural  Histoid .  Our  "shack"  consisted  of 
a  single  channel  receiver  operatmg  at  around 
22.2  MHz,  an  Esterline  Angus  model  AW 
recorder,  and  an  eight  element  Yagi  (see 
Figs.  2  and  3).  We  naturally  directed  our 
attention  to  the  sun,  being  the  strongest 
source  of  extraterrestrial  radio  waves  with 
the  qualified  exception  of  Jupiter,  but  that's 
another  story  entirely.  Using  the  armstrong 
method  we  were  able  to  point  the  beam  at 
the  sun  throughout  the  greater  part  of  the 
day.  (By  the  way,  it  gave  excellent  resuhs  on 
15   meters.)  After  a  while  we  were  able  to 


identify  the  various  types  of  solar  bursts  we 
had  recorded,  and  recognize  their  charac- 
teristic sound  when  we  heard  thera  again.  A 
detailed  description  of  these  emissions  can 
be  found  in  Steinberg  and  Lequeux.  (See 
bibiiography.) 

Although  virtually  any  type  of  antenna 
may  be  used  initially,  the  ordinary  three 
element  beam  (or,  of  course,  larger)  is 
preferred  because  of  its  directivity  and  sub- 
sequent gain.  The  feed  Une  should  be  ade- 
quately shielded  and  unbroken  from  antenna 
to  receiver.  Any  possible  sources  of  attenua- 
tion, such  as  T-R  relays  and  lightning  arres- 
ters, should  be  removed  from  the  line 
(unless  one  is  monitoring  a  local  lightning 
storm,  in  which  case  an  arrestor  is  a  neces- 
sity!). 

The  receiver  should  be  ideally  a  single 
conversion  superheterodyne  with  a  high 
S+N/N  ratio.  A  rough  way  of  ascertaining 
the  noisiness  of  your  receiver  is  first  to  listen 
on  a  clear  frequency  at  midday,  using  the 
widest  selectivity  available,  with  the  antenna 
first  connected,  and  then  with  a  50^  resistor 
across  the  receiver  input  terminals.  The  drop 
in  noise  level  should  be  significant.  Repeat- 
ing the  test  at  three  in  the  morning  should 
yield  an  almost  imperceptible  change.  This  is 


Fig.  3.  View  of  the  eight  element  beam  used  in  the 
Kalbfleisch  system  (photographs  courtesy  the 
American  Museum  of  Natural  History). 
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a  good  sign  that  the  system  is  both  quiet  and 
sensitive  enough  to  make  detection  of  solar 
emission  possible. 

Up  to  this  point  I  have  not  mentioned 
what  frequencies  should  be  used  for  obser- 
vations. The  three  major  considerations  here 
are  transparency  of  the  ionosphere  to  in- 
coming signals  of  that  frequency,  freedom 
from  terrestrial  interference  (both  communi- 
cations and  noise),  and  performance  of  your 
system  (receiver  plus  antenna)  at  that  fre- 
quency. As  a  rule  the  15  meter  band  is  a 
good  place  to  start.  The  Kaibfleisch  station 
has  for  several  years  monitored  extraterres- 
trial sources  at  21  MHz  using  only  a  com- 
mercial three  element  monobander  for  an 
antenna. 

Choose  what  appears  to  be  a  clear  fre- 
quency either  below  or  above  the  ham  band. 
International  fixed  stations  above  and  aero- 
nautical stations  below  will  make  frequency 
selectioii  a  difficult  matter.  After  you  have 
found  an  open  spot,  stay  tuned  to  it  for 
several  days  using  the  broadest  selectivity  to 
ascertain  its  freedom  from  potentially  inter- 
fering stations.  Listen  carefully  and  after  a 
whQe  you  should  begin  to  recognize  noise 
that  sounds  not  like  ordinary  QRN.  If  you 
are  fortunate  enough  to  have  once  heard  an 
audio  recording  of  a  solar  flare,  you  might 
identify  what  you  are  receiving  as  such. 
Remember  to  use  broad  selectivity  —  the 
purpose  of  this  is  to  allow  as  much  as 
possible  of  the  signal  (which  is  essentially 
broad  banded)  to  go  through,  since  power 
output  will  be  directly  proportional  to  band- 
width. The  Kaibfleisch  unit  uses  in  its  i-f 
amphfier  a  crystal  filter  with  a  width  of  13 
kHz. 

Now  that  you  are  reasonably  certain  the 
sun  is  coming  through  well,  you  can  consider 
the  matter  of  recording  the  output.  There 
are  several  choices  available  as  to  from  what 
stage  the  signal  should  be  taken.  At  Kaib- 
fleisch we  rectified  the  audio  output  of  the 
receiver,  and  having  imparted  a  characteristic 
time  constant  to  it  (R  x  C),  fed  it  into  the 
0-1  mA  graphic  recorder  (Fig.  4).  The 
purpose  of  the  back  biasing  arrangement  is 
to  allow  the  recorder  pen  to  be  positioned  so 
that  the  full  scale  of  the  instrument  can  be 
used.  The  47,OOOf2  resistor  simply  isolates 
the  dc  power  source  from  the  recorder. 
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Cleaiiy,  the  higher  the  value  of  R,  the 
lower  the  current  the  recorder  will  see.  We 
were  hard  put  to  find  individual  paper 
capacitors  to  provide  the  necessary  time 
constant  of  about  five  seconds.  Electrolytics 
were  avoided  since  experience  has  shown 
that  their  capacitance  varies  too  much  witli 
time  and  temperature  to  be  useful  in  serious 
work,  though  they  are  perfectly  satisfactory 
for  initial  observations. 

An  alternative  to  rectifying  the  audio 
output  is  taking  the  filtered  detector  voltage 
from  the  receiver,  which  will  be  in  the  order 
of  1/2  volt,  pass  it  through  an  RC  circuit 
similar  to  that  in  Fig.  4  and  then  feed  it 
direcUy  to  a  recorder  with  the  requisite 
sensitivity.  During  period  of  observation  the 
receiver  avc  should  be  turned  off  or  ground- 
ed at  the  appropriate  place,  since  the  R-C 
combination  provides  the  time  constant 
regulation  necessary;  the  anl,  noise  blanker 
and  such  should  also  be  off. 

A  graphic  recorder  is  the  one  piece  of 
equipment  needed  to  complete  your  ob- 
servatory. Unfortunately  for  the  prospective 
radio  observer  the  prices  of  new  units  tend 
to  be  rather  high.  A  survey  of  Philadelphia 
and  Washington,  D.C.  surplus  shops  reveal  a 
preponderance  of  recorders  designed  for  220 
volts  ac  at  50  Hz,  which  can  be  bought  for 
less  than  $80.  The  effect  of  running  such  an 
instrument  on  a  60  rather  than  50  Hz  line  is 
that  the  chart  speed  will  be  slightly  higher 
than  normal,  just  enough  as  to  make  time 
readouts  on  standard  paper  difficult.  If  you 
are  inchned  to  experiment  a  Little  with 
clockwork,  it  is  possible  to  bu0d  into  an 
ordinary  wall  clock  a  device  which  will  send 
out  pulses  every  so  often,  say  at  hour  or  half 
hour    intervals.    This    way    the    time    of   a 
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Fig.  4.  Detector  and  back  biasing  circuit  used 
between  the  receiver  and  recroder.  The  variable 
resistor  R  and  the  capacitor  C  determine  the  time 
constant. 


particular  event  can  be  readily  determined. 
As  an  alternative  to  purchasing  a  recorder, 
the  physics  department  of  a  local  university 
can  be  checked  out  as  a  source  of  a  loan  of 
one. 

Just  to  become  acquainted  with  the  noise 
strength  profile  at  the  frequency  you  have 
chosen,  let  the  recorder  run  at  five  to  six 
inches  an  hour  for  several  days.  Because  of 
ionospheric  absorption  and  divergence  (see 
Han  bury  Brown  and  Lovell,  p.  16),  signal 
strengths  will  be  greater  towards  midday. 
Studying  the  profile  of  bursts  requires  a 
speed  of  twelve  to  twenty  inches  per  hour, 
but  this  must  not  be  done  indiscriminately, 
lest  you  find  your  paper  consumption  get- 
ting out  of  hand. 

The  information  you  should  seek  as  a 
result  of  your  observations  is  what  correla- 
tion exist.i  between  type  and  intensity  of 
solar  outburst  and  propagation  on  the  ama- 
teur bands.  Data  such  as  what  frequencies, 
areas  and  paths  are  affected  are  of  great 
interest.  1  would  be  pleased  to  hear  per- 
sonally of  the  problems  and  progress  the 
amateur  radio  astronomer  encounters. 

I  have  concentrated  here  only  on  the  sun, 
being  the  most  readily  observable  radio 
source.  If  you  are  so  inclined  you  can  find  a 
list  of  celestial  radio  emitters  in  the  several 
books  on  radio  astronomy  listed  in  the 
bibliography.  It  will  hopefully  not  be  long 
before  optical  astronomy  associations  have 
their  counterparts  in  radio  astronomy.  Hams 
could  potentially  provide  a  vast  amount  of 
valuable  data  to  the  scientific  community, 
and  themselves  gain  an  understanding  of  the 
still  obscure  workings  of  the  universe. 

.  .  .WA3CXG 
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A 

DIRECT  READING 

INDUCTANCE 

METER...    THE 

"HENRYOMETER" 


I  know  for  a  fact  that  many  of  my  friends, 
as  weU  as  myself,  have  boxes  of  chokes 
and  coils  which  are  of  no  use  without  known 
values.  Most  of  these  inductors,  it  will  be 
found,  are  still  good  and  may  have  apphca- 
tions  in  projects.  Even  though  the  chokes 
may  be  aged  and  dusty,  underneath  may  be 
a  coil  that  could  save  you  a  bit  of  money  on 
that  receiver  or  linear  you  are  about  to 
build.  All  you  need  to  save  yourself  this  time 
and  money  is  a  "Henryometer."  Unhke 
bridges,  which  are  slow,  and  many  times 
inaccurate,  or  the  capacitance  method  of 
resonating  with  a  grid-dip  meter,  the  Henry- 
ometer reads  directly,  hke  an  ohmmeter.  All 
it  should  cost  you  is  a  few  parts  from  the 
junkbox  and  a  little  time. 


f 
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Fig.    1. 
meter. 


Circuit  of  the  direct  reading  inductance 


The  Henryometer  is  based  on  the  formula 
for  inductive  reactance.  This  states  that  the 
two  variables  which  control  reactance  are 
frequency  and  inductance.  Since  the  Henry- 
ometer supplies  the  frequency,  inductance 
will  control  reactance.  Thus,  this  is  a  reac- 
tance, or  ac  ohmmeter.  It  operates  in  the 
same  way  as  a  dc  ohmmeter  except  that  an 
oscillator  replaces  the  battery,  for  an  ac 
current;  and  a  diode  on  the  meter  changes  it 
back  to  dc  to  register  on  the  direct  current 
milliammeter. 

You  will  find  this  meter  very  easy  to 
build  and  simple  to  operate.  Most  any  PNP 
transistor  will  work  in  it,  but  the  diode  must 
be  a  I N34.  The  case  can  be  made  very  small, 
for  all  that  need  be  contained  is  a  battery, 
meter,  potentiometer,  and  small  circuit 
board.  To  test  a  coil,  connect  it  across  the 
terminals,  push  the  test  button  (or  connect 
the  leads  as  with  an  ohmmeter),  adjust  the 
control  for  zero,  or  one  mA,  let  up  on  the 
test  button,  and  read  the  value  indicated. 
You  may  cahbrate  it  with  known  values.  It 
should  read  accurately  from  .25  to  10 
millihenries.  You  might  wish  to  add  ranges 
by  adding  a  selector  for  meter  shunts.  One 
important  precaution  is  to  use  leads  as  short 
as  possible  to  keep  added  inductance  as  low 
as  possible. 

.  .  .WA8MLP 
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RANSVERTER 


Paul  L.  Schmidt  W9IDP 
214  North  Washington 
Bloomfield  m  47424 


FOR  20  METERS 


Expaitd  Ihc  coirriiiK'  of  your  single  or  dual  band  Iraiisceirer 
wilh  II  iiiiil  llial  fcdtiircs  (onvcnicnl  hi^h-lcvcl  mixing. 


This  is  primarily  for  those  liaving 
single-band  or  two-band  transceivers 
having  75  or  80  meter  capabilities  but  with 
no  provision  for  30  meter  operation.  This 
describes  an  outboard  20m  transverter 
which  is  hooked  into  the  transceiver  anten- 
na line  Uke  a  linear  amplifier  with  its 
receiving  and  transmitting  functions  con- 
trolled by  the  transceiver  working  on  75m. 

The  transverter  uses  the  same  crystal  for 
both  receiving  and  transmitting  conversion. 
This  way  the  transceiver  you  are  using 
"thinks"  it's  on  75  while  it  is  actuaUy  on 
20m.  Aside  from  the  added  20m  coverage, 
no  modification  of  your  present  tran.sceiver 
is  made;  thus,  the  resale  price  is  unaffected. 

Whenever  I  am  exposed  to  a  "how  to" 
article,  there  is  always  something  not  just 


exactly  right  aboui  uic  oilier  author's 
design.  Therefore,  the  reader  is  here  en- 
couraged to  receive  my  ideas  in  the  same 
light,  to  make  his  own  improvements  or 
modifications  to  what  is  described. 

Figure    I    gives    the    functions    of  the 
transverter    stages.    1    use    a    6.025    MHz 


ANTENNA  INPUT 
TO 
RECEIVING  CONVERTER 


•»  WHi  OUTPUT 

TO 
TRANSCEIVER 


14  MHz 

RF 
AMPL 


XTAL 
OSC 


HCVG 

MIXER 


14  MHl  OUTPUT 
FROM 
TBANSVERTER  PA 


ISMHi 

RF 
AMPL 


4  MHi OUTPUT 

FROM 

TRANSCEIVEa 


HIQH 
LEVEL 
MIXER 


y 


JLOAO 

S  RESISTER 


RECEIVINe  CONVERTER  SECTION  TOANSMPrTllffi  COKVEHTER  SECTION 

Fig.  1 .  Functions  of  transverter  stages. 
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IJVIPOSSIBLE  OFFER? 

The  bigger  73  Magazine  is  the  better 
reading  it  will  be,  we  hope  you'll  agree.  And 
the  more  circulation  73  has  the  bigger  the 
maga?ine  can  be  —  that  makes  sense  doesn't 
it?  Obviously  you  have  a  lot  to  gain  by 
helping  73  to  get  more  subscribers  ...  in- 
cluding yourself,  if  you  are  a  newsstand 
buyer. 

In  the  hopes  of  making  subscribing  so 
attractive  that  it  just  cannot  be  passed 
up  —  whether  it  be  for  yourself  or  a  friend, 
we  are  offering  the  below  selection  of  books 
5S  premiums  —one  book  per  subscription 
—  any  book.  Does  that  look  like  a  good 
deal? 

FREE  BOOKS 

Any  one  of  the  following  books  is  a\fail- 
able  (postpaid)  as  a  premium  if  you  buy  a 
subscription  to  73  for  yourself  or  a  friend 
(or  an  enemy  —  or  even  an  ARRL  official 
since  few  of  them  get  Itl.  One  book  per 
subscription. 

A  The  Novice  Classt 
License  Study  Guide  ha^ 
not  yet  bean  published  In 
73  CT  in  any  other  maga- 
zine. This  book  contains  a\t 
the  basic  techrtical  Inform- 
ation nseded  to  pBss  the 
Novicd  'License  wilh  flying 
coFors  —  and  is  inuatuable 
as  a  basic  text  for  under- 
Btandlng  iha  General  Cl^ss 
Study  ISuide.  Profusely  il- 
lustrated and  so  dearly 
written  thai  just  reading  H 
is  enough  to  permit  most 
appTicants  to  pass  their 
exam.  S3.9B  value. 

B  The  73  General  C!as 
Study  Guide  has  helped 
thousands  to  easily  pass 
their  General  Licensa  the 
firST  time  through.  At  $9  a 
whack,  isn't  it  fooltsh  not 
to  hedge  yojr  bet  with  this 
comprehensive  and  simple 
book?  Mo  other  study 
guide  is  as  Complete  or  as 
easy  to  read.  Mone.  A 
S4. 95  value. 

C  The  Advanced  Class 
Study  Guide  has  proven  to 
be  the  only  compl&te  text 
tor  preparing  to  pass  the 
Advanced  Class  license 
exam.  Never  before  has 
radio  theory  been  made  so 
simple.  After  just  readfng 
ihis  book  il  is  almost  im- 
possible to  fail  that  exam. 
And  remember  that  in  ad- 
ditfon  to  the  trouble  of 
^ing  .o  ths  fCC  to  ta^e 
that  exam,  timers  is  a  little 
matter  of  $3  you  have  to 
ants  up.  Why  take  a  chance 
on  failing?  $5.95  value. 

D  The  Extra  Class  License 
Study  Guide  makes  all  that 
complicated  electronic  the- 
ory seem  simple.  A  little 
study  with  this  book  and 
you  will  be  ready  to  face 
the  FCC  exami  ner  with 
confidence,  A  $4.95  value. 

E  The  73  DX  h&ndbook 
has  every  DX  aid  you 
could  hope  for  .  .  .  QSL 
Bureaus,  postage  rates 
worldwide,  DXil^C  and 
lAfTW  country  lists  and  re- 
cord paoeS  maps  of  many 
areas  of  the  world  with 
prefixes  plus  a  Complete 
wall-sized  world  map  with 
each  book!  It  is  profusely 
illustrated  virith  pictures  of 
many  of  the  top  DXers, 
plus  i^rticles  on  working 
DX  on  tfie  different  bands. 
There  are  great  circle  bear- 
ing maps  and  charts,  and 
more  .  .  .  mors-.-more. 
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F  The  FM  Anthology  has 
reprints  pf  all  the  articles 
and  technical  data  from 
the  early  issuer  oi  the  FM 
Journal.  No  FM  library  is 
complete  without  this 
data,  much  of  it  just  not 
available  elsewhere.  $5.9S 
value. 


G  The  BEST  of  FM  is  a 
complfation  of  the  best  ar- 
tides  that  appeared  in  the 
FM  Journal  from  March 
1968  through  June  1969. 
the  last  of  the  n^agazine. 
Read  the  extremely  con- 
troversial Chronicles  of  76. 
Plus  dozens  of  techn  ical 
and  CffCu  it  articles  avail- 
able nowhere  else.  $4^95 
valu6, 


J  Solid-state  Projects  for 
the  Experimenter  contains 
over  60  proiects  taken 
from  the  pages  of  73  Maqa- 
?ine.  Build  a  Six-Meter  Fet 
Converter.  Or,  maybe  a 
ham  TV  receiver.  It's  all 
here.  S3.95  value. 


K  The  Fascinating  World 
of  Radio  Communications 
js  an  introduction  to  radio 
communication.  Thts  book 
gives  you  some  of  The  his- 
tory of  radio  communica- 
tion and  an  idea  of  what 
you  Can  expect  from  your 
new  hobby.  $3,&S  tfatue. 


L  IC  Projectsfor  Amateur 
Si  Experimenter  is  an  an- 
thology of  IC  construction 
projects  taken  Irom  73 
Magazine.  Edited  by 
Wayne  Green,  it's  a  must 
for  any  bam  library.  $3.95 
value. 


MOWTHLYGIFT 

A  wonderful  answer  to  Christmas  gffts. 

If  you  have  a  frier^d  who  might  enjay 
getting  73,  how  about  sendir^g  him  a  gift 
subscripijon?  This  will  bring  him  twelve 
monthly  reminders  of  your 
thoughtfulness  —twelve  monthly  sessions 
enjoying  the  magazine. 

Your  gift  will  Start  with  the  January 
issue,  if  you  Ifke,  which  will  be  delivered  a 
couple  days  before  Christmas  [in  time  for 
him  to  get  you  a  present?),  plus  a  gift  card 
telling  him  who  was  so  thoughtful. 

You  get  the  book—  if  you  like.  If  you 
insist,  we  wtll  send  along  the  bonus  book  to 
the  giftee  instead,  again  with  your  compli- 
ments. Whatever  turns  you  on.  But  if  you 
gFve  the  g^ft  subscription  you  certainly  rate 
the  book  yourself. 


OR  BACK  ISSUES? 

Where  can  you  buy  a  one  year  subscrip- 
tion to  a  magazine  and  get  a  set  of  twelve 
back  issues  as  a  bonus?  That  sounds  like  a 
pretty  good  deal  doesn't  it?  WeH,  unless  you 
have  a  complete  set  of  back  issues  of  73  that 
is  a  fabulout  deaf.  It  is  such  a  good  deal  that 
it  has  a  string  attached  -  the  twelve  back 
issues  are  a  free  bonus  for  a  subscription,  but 
there  is  one  more  problem  that  has  to  be 
faced.  This  is  the  postage  involved.  Twelve 
back  issues  are  darned  heavy  and  the  postage 
cannot  be  dismissed  lightly.  If  you  want  one 
of  the  three  different  back  i&sue  packages 
you  will  have  to  send  along  an  extra  S2  to 
cover  the  cost  of  postage  and  handling.  It's 
still  a  great  deal.  The  problem  is  that  books 
can  be  mailed  at  the  library  book  rate,  while 
magazines  have  to  go  parcel  post,  which 
casts  an  arm  and  a  [eg. 

Over  3000  great  articles  have  appeared  in 
our  back  issues  and  most  of  them  are  just  as 
good  today  as  the  day  they  were  printed. 
You  will  have  the  time  of  your  life  reading 
all  those  wonderful  issues  you  missed.  We 
have  separated  the -back  issues  into  three 
packages,  issues  from  1960—  1964  (1), 
19B5-1967  (UK  and  1963-1970  (III). 
These  back  issue  bundles  are  put  together  by 
illiterate  apple  pickers  borrowed  from  other 
ham  magazine  staffs  and  thus  there  is  no 
possibility  of  our  guaranteeing  ar^y  particular 
issue  in  your  bundles  .  .  .  you  take  pot  luck. 

A  DX  FRIEND? 

Foreign  subscriptions  to  73  are  a  bit  more 
expensive  than  local  ones,  naturaliy  — 
however  we  will  be  happy  to  enter  a  grft 
subscription  for  a  DX  op  at  the  same  low 
U.S.  rate  as  part  cf  this  book  offer.  Here  is 
your  chance  to  spread  a  lot  of  happiness 
around  the  world.  One  of  the  most  appreci- 
ated gifts  any  DX  ham  can  get  is  a  subscrip- 
tion to  73.  Indeed,  we  suspect  that  73  is 
read  in  more  countries  around  the  worfd 
than  any  other  ham  magazine  —  in  well  over 
200  countries  at  last  count! 

If  you  work  DX  you  must  have  a  couple 
good  friends  who  will  practically  fall  out  of 
their  tree  over  a  subscription  to  73.  Try 
them. 

Have  you  ever  been  shown  a  kindness  by 
a  DX  op?  Maybe  you  visited  him?  Remem- 
ber his  kindness  with  a  73  subscription. 


WHYTHIS  OFFER? 

The  whole  purpose  of  this  offer  is  to 
bring  73  to  the  attention  gf  more  active 
amateurs  "to  get  more  subscriptions.  Ob- 
viousiy  we  are  paying  deady  for  the  initial 
subscription  —  but  we  frankly  intend  to 
make  tt  up  next  year  when  the  renewal 
comes  due.  In  the  long  run  all  of  us  will 
benefit  from  this. 

It  is  obvious  that  it  is  not  possible  to  send 
two  books  with  a  two  year  subscription. 
This  offer  is  valid  for  one  year  subscriptions 
only. 


FREE  HANDBOOK 

1200  PAGES! 

Where  else  can  you  get  an  amateur 
radio  handbook  for  free?  That's  right, 
you  get  about  1200  pages  of  articles 
in  73  every  year  and  the  magazine  is 
designed  so  that  each  and  every  article 
is  on  separate  pages  —  and  73  is  the 
only  magazine  that  does  this  —  with 
no  flipping  to  the  back  of  the  maga- 
zine for  a  parts  list  or  anything.  Every 
page  of  the  magazine  is  numbered 
with  the  regutar  numbers  plus  special 
yearly  handbook  page  numbers  —  all 
so  you  can,  if  you  like,  take  apart 
your  issues  of  73  and  put  them 
together  by  subject  into  a  giant  hand- 
book at  the  end  of  the  year.  No  other 
m.3gazine  has  anything  like  this  avail- 
able. 

ACTIVE  EDITORS 
Only  one  ham  magaiine  of  the  four 
has  editors  that  are  active  and  on  tfie 
air  —  and  have  been  for  years.  73  has 
its  own  repeater  going  —  the  only  ham 
magazine  staff  that  has  done  this.  73 
has  its  own  mountain  top  laboratory 
for  VHF  — the  only  ham  magazine 
with  one.  73  is  active  on  slow  scan 
television  —  the  only  magazine  to  do 
this.  73  goes  on  DXpeditions  —  the 
only  ham  magazine  to  do  this.  73  runs 
DX  tours  —  the  only  ham  mag  to  do 
this.  And  so  it  goes. 

And  what  difference  does  all  this 
make?  Perhaps  you've  noticed  that  73 
is  more  involved  with  the  hobby  —  73 
not  only  reports  the  most  interesting 
news,  sometimes  it  helps  to  make  the 
news.  It  helps  73  to  be  more  fun  to 
read,  to  attract  better  authors  for 
articles,  to  bring  you  mora  valuable 
information  on  the  newest  of  ham 
products. 

Which  ham  magazine  was  the  first 
to  report  on  the  first  commercially 
made  two  meter  synthesizer?  73  of 
course.  And  which  got  the  first  new 
units  made  by  Genave?  And  which  got 
the  first  Clegg  units?  The  first  Inter- 
national Signal  units?  The  first  Drake 
FM  units?  The  first  Tempo  units?  And 
so  on  —  being  active  and  on  the  air 
helps  make  73  more  interesting  and 
valuable,  doesn't  it? 

73  NEWS  PAGES 
You'll  enjoy  the  monthly  news 
reports  on  what  is  going  on  in  the 
hobby  —  new  products  — political 
happenings  -  news  of  DX  -  RTTY 
news  -Slow  Scan  news— VHF 
news  —  FCC  news,  etc.  73  is  the 
ONLY  ham  magazine  to  cover  the 
news  of  amateur  radio  in  this  easy  to 
read  manner.  Keep  really  up  to  date 
with  the  73  newspages. 
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If  you  prefer  not  to  shred  your 
copy  of  73  there  is  no  real  reason  why 
you  should  not  put  the  subscription 
information  on  a  separate  piece  of 
paper,  on  the  margin  of  a  hundred 
dollar  bill,  or  whatever  turns  you  on. 

Regular  subscriptions  ordinarily 
start  with  the  next  published  issue  of 
73  —  the  November  issue,  in  this  case. 
Gift  subscriptions  marked  for  Christ- 
mas will  start  with  the  Giant  January 
issue  since  that  is  the  one  that  should 
arrive  right  around  Christmastime.  If 
you  want  otherwise  just  indicate  same 
on  the  order. 

The  r^ular  subscription  rate  for  73 
is  $6  for  one  year  Si  1  for  two  years, 
$15  for  three  years  in  North  America 
and  SI  extra  per  year  for  foreign 
subscriptions.  This  special  book  pre- 
mium offer  is  valid  world  wide  at  S6 
for  one  year  until  December  31,  1972. 

The  recent  serious  rise  in  postal 
rates  will  be  forcing  73  to  increase  the 
subscription  rate  soon  —  don't  say 
you  weren't  warned. 


Did  you  enjoy  the  article  in  August 
on  the  DXpedition  to  Navsssa?  This  is 
one  of  the  reasons  that  73  is  dif- 
ferent— it  is  involved.  The  editors  get 
out  there  and  operate,  go  on  DX- 
peditions,  organize  them 
even  —  organize  ham  tours  —  set  up 
repeaters  —  work  in  the  con- 
tests —  work  lots  of  DX  —  are  actually 
on  slow  scan  -  on  RTTY  —  it  makes 
the  magazine  come  alive.  When  the 
editors  write  about  something  you 
know  that  they  have  the  background 
to  bring  you  the  inside  scoop.  If  you 
are  the  type  of  person  who  fights 
progress  —  opposes  change,  you  are 
going  to  find  73  getting  your  back  up, 
for  73  is  in  there  first  with  the  new 
things. 
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is  more  fun 
When  voir  read  73 
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Fig.  2.  Transverter  control  circuitry. 


crystal  oscillator  and  triple  to  18.075  MHz. 
Then  the  amplified  incoming  14  MHz 
signal  heterodynes  in  the  mixer  with  this  to 
produce  the  4  MHz  output  for  the  trans- 
ceiver's receiver.  The  receiving  converter 
and  crystal  oscillator— tripler  remain  on 
during  the  transmit  mode,  but  during 
transmit,  an  additional  IS  MHz  rf  amplifier 
turns  on  to  provide  more  18  MHz  power 
for  a  high-level  transmitting  mixer. 

And  in  the  transmit  mode,  your  trans- 
ceiver's 4  MHz  output  goes  into  a  50f2  toad 
in  parallel  with  the  input  of  the  higli-level 
mixer,  the  output  of  which  drives  the  14 
MHz  power  amplifier. 

My  crystal  oscillator  frequency  of  6.025 
MHz  was  chosen  because  the  crystal  hap- 
pened to  be  on  hand.  Its  third  harmonic, 
18.075  MHz,  mixes  with  4.000  MHz  to 
give  14.075  MHz  for  CW  operation,  and 
3.800  MHz  lower  sideband  (the  low  end  of 
the  dial  of  my  WRL  Duo-Bander  84) 
produces  14.275  MHz  upper  sideband. 
Note  thai  the  required  sideband  inversion 
is  accomplished  in  the  conversion  process 

A  happier  choice  of  crystal  frequency 
might  have  been  6.067  MHz,  whose  third 
harmonic,   18.200,  would  give  fuU  phone 


band  coverage  and  a  little  bit  more,  going 
from  14.200  to  14.400  MHz. 

Because  your  transceiver  dial  isn't  cali- 
brated for  the  20m  band,  and  since  the  aim 
of  this  exercise  is  to  keep  your  transceiver 
unmodified,  it  becomes  necessary  to  malce 
a  conversion  chart  in  order  to  Icnow  your 
operating  frequency.  A  suggested  design  is 
shown  in  Fig.  6. 

To  have  the  transverter  in  the  trans- 
ceiver antenna  circuit  at  all  times,  like  a 
linear  amplifier,  it  must  be  switched  from 
"out"  (straight  through)  to  "in"  (trans- 
verting  to  20  meters)  by  means  of  a 
substantial  double-pole-double-throw  wafer 
switch.  Two  DPDT  relays  perform  the 
transmit-receive  operation  from  your  trans- 
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oeoov 


Fig,  3.  Tranwerter  power  supply, 


ceiver's  TR  relay.  Control  circuitry  for  all 
this  is  shown  in  Fig.  2. 

Now  that  the  functions  have  been 
roughed  in,  the  construction  steps  should 
follow  in  some  logical  order.  Plan  your 
layout  for  ease  of  maintenance  and  repair 
if  possible.  The  one  1  buHt  requires  removal 
and  replacement  of  nine  screws  just  to 
change  a  pilot  bulb. 

You  might  like  to  complete  the  receiving 


converter  and  power  supply  first.  Then  you 
can  listen  to  20m  while  completing  the 
transverter.  Don't  forget  to  unplug  the 
microphone  from  your  transceiver  during 
the  construction  phase  while  listening  to 
20m;  otherwise,  you  might  forget  and 
transmit  through  the  receiving  converter 
(not  recommended).  A  grid  dipper  is  a 
must  for  pruning  and  tuning,  If  you  don't 
own  one,  better  borrow  one. 


m  MH]  TO 
HWTG  COMV 


TRANSCEIVER 


DECEMBER  1972 


Fig,  4.  Rsceiving  converter. 
SB-6 
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TRANSCEIVER 
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FROM 
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aoo  VDC 

FROM  RELAY 


15-       < ^    TO 

350     i         ^  A^T 
PF 


Fig.  5,  Transmitting  converter. 


Figure  3  shows  the  power  supply.  Be- 
cause my  available  contiol  relays  were  6V 
ac  types,  I  decided  to  run  a  6V  line 
between  power  supply  and  transverter  (as 
opposed  to  the  usual  12V  line).  This 
practice  can  spell  trouble  unless  the  fila- 
ment cable  and  the  common  return  bus  are 
of  generous  wire  size.  With  relays  energized 
and  filaments  lighted,  the  current  averages 
5A.  Just  half  an  ohm  of  interconnecting 
cable  resistance  can  drop  the  filament 
voltage  from  6.3  down  to  4.6V,  with 
resulting  marginal  operation. 

Figures  4   and   5    complete  the  whole 


W250  W275  14300  J4325 

TRANSVERTER  FREQUENCY 


Fig.  6.  Frequency  eonversion  chart. 
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nine  yards.  Construction  details  are  left  to 
the  builder's  good  judgment.  From  the 
experience  gained  in  constructing  this  little 
gem,  I  would  say  that  the  most  vulnerable 
part  is  the  rf  power  amphfier  following  the 
high-level  mixer.  The  6146s  are  prone  to 
parasitic  oscillations.  With  800V  on  the 
plates  these  tubes  can  disintegrate  in  short 
order.  If  my  good  friend  Lew  (W9YEA) 
had  not  sustained  my  needs  by  furnishing 
extra  6146s,  I  never  would  have  been  able 
to  complete  the  project. 

On  December  23  my  transverter  was 
completed.  On  Christmas  morning  I 
worked  VK3VG.  On  the  28th  I  contacted 
KZ5AB,  and  on  the  29th,  KH6AX.  This  is 
quite  good  considering  the  antenna,  a 
dipole  25  ft  up  at  its  highest  point  —  a 
dipole  installed  with  the  assistance  of  a 
loving  and  patient  wife  at  night  in  a 
snowstorm. 

You  may  wish  to  vary  the  circuit 
elements  to  suit  the  requirement,  such  as 
transverting  from  20m  to  75m,  etc.  One 
unique  feature  of  this  transverter  is  the 
high-level  transmitting  mixer,  which  works 
better  than  anticipated.  Another  bonus  is 
the  complete  lack  of  birdies  or  images  from 
the  receiving  converter.  In  fact,  it  is  the 
first  such  converter  I've  built  which  exhib- 
ited such  purity  of  output. 
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STEPUPTOTELREX 

Professionally  Engineered  Antenna  Systems 


Single  transmission  line  "TRI-BAND^  ARRAY' 


By  the  only  test  that  means  anything  . . . 
on  the  air  comparison  . . .  this  array  con- 
tinues to  outperform  all  competition  . . . 
and  has  for  two  decades.  Here's  why 
.  .  .  Telrex  uses  a  unique  trap  design 
employing  20  HiQ  7500V  ceramic  con- 
densers per  antenna.  Telrex  uses  3  opti- 
mum-spaced, optimum-tuned  reflectors 
to  provide  maximum  gain  and  true  F/B 
Tri-band  performance. 

ONLY  TELREX  GIVES  YOU  ALL 
THESE  FEATURES . .  . 

•  Power  rating  4  KW  PEP  .  ,  . 
rain  or  shine 

•  Wind  rating  survival  110  MPH 

•  Patented  broad-band  coaxial  Balun 

•  Heavy-duty  steel  gusset  mounting 
plate 

•  Aluminum  boom  2  in.,  2y2  in.  O.D. 
X  18  it. 

•  Large  diameter,  .058  wall  taper- 
swaged  dural  elements  for  minimum 


TB5EIV! 


weight  and  exceptional  strength 

to  weight  ratio 
•  Stainless  steel  electrical  hardware 

With  a  Telrex  Tri-band  Array  you  get  49 
lbs.  of  educated  aluminum  engineered 
and  built  to  provide  many,  many  years 
of  performance  unmatched  around  the 
world  by  any  other  make.  Longest  ele- 
ment 36  ft.  Turning  radius  20  ft.  Shipping 
weight  65  lbs.  Shipping  container  13  in. 
X  5  in.  X  13  ft. 

Note:  If  not  available  from  your  dealer, 
order  direct.  You'l  get  fast,  personal 
service. 

Telrex  Labs  are  design  engineers,  inno- 
vators and  manufacturers  of  the  world's 
finest  %  to  160  meter  communication 
systems  and  accessories  priced  from 
$25  to  325,000. 

For  technical  data  and  prices  on  com- 
plete Telrex  line,  write  for  Catalog  PL  71. 


BALUN 


Other 
Multi-Band 
Arrays  Available 


Elements  shortened 
to  show  details. 


TYPICAL  TELREX  "MONO-BAND"  ANTENNAS 

-  "Monarch",  10  DBD,  3  El.,  4  KWP,  2-1/2"  O.D,  17'  boom  $175.00 
-"Monarch",  10  DBD,  3  El.,  8  KWP,  3-1/2"  O.D,  26'  boom  $355.00 

-  "Monarch",  14  DBD,  6  El.,  6  KWP,  1 "  O.D,  9'  boom  $   39.95 

-  "Monarch",  16  DBD,  8  El.,  .8  KWP,  1.375"  O.D,  14' boom  $   59.00 
-"Monarch",  13  DBD,  5  El.,  .8  KWP,  1.5"  O.D,  16' boom  $   63.95 

and  —  many,  many  more!  send  for  PL-71     Dept.  C 
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LABORATORIES 

TV  And  Communications  Antennas  Since  1921 
Asb'jry  Park,  New  Jersey  07712    201-775-7252 


Del  C.  Wininger  WB6JNI 
7400  Tiptoe  Lans 
San  Jose  CA  951 29 


PRIM 


The  surplus  market  is  flooded  with  light 
emitting  diodes  (LEDs).  They  have 
some  great  characteristics  and  are  easy  to 
use. 

What  are  they?  They  are  diodes,  they 
rectify  just  like  any  other  diode  but  their 
atomic  structure  is  such  that  when  the 
electrons  jump  from  one  energy  band  to 
another  they  give  off  hght.  This  is  cold  light 
and  is  intended  to  be  seen  only  at  the 
source,  it  is  not  for  reading. 

What  good  are  they?  Well,  they  withstand 
1 500gs  vibration,  they  wUl  last  over  a 
million  hours  without  loss  of  intensity,  they 
operate  on  low  voltage  dc,  they  come  on  in 
35  nanoseconds,  they  can  interface  with  any 
logic  circuitry  and  be  pulsed  or  driven  steady 
state. 

How  do  you  use  them?  They  operate  on 
as  little  as  two  volts.  The  critical  factor  is  the 
forward  current.  You  must  limit  this  for- 
ward current.  This  is  done  by  putting  a 
resistor  in  series  with  the  diode.  This  resistor 
is  calculated  using  Ohm's  law: 
R  =  E/I  =      Voltage  you  want  to  use 

Current  limit  of  the  diode 
A  typical  LED  bums  at  about   15  mA;  the 
more  current  the  brighter  it  burns;  this  is  a 
straight  linear  relationship.  Some  LEDs  take 
1  Ampere  —  if  you  use  a  heat  sink. 

The  LED  like  any  diode  has  a  cathode 
(where  you  connect  the  positive  iead)  and  an 
anode,  the  negative  side.  You  take  your 
ohmmeter  and  measure  the  forward  and 
reverse  resistance  of  the  LED.  When  you 
find  the  connection  with  the  lowest  resis- 
tance that  is  the  way  you  want  to  connect 
the  LED  in  your  circuit  —  in  the  forward 
direction.  You  can't  hurt  it  with  an  ohm- 
meter. 

There  are  many  sizes  and  shaped  of  LED 
but   they   resolve   into    two   distinct  types: 


those  with  plastic  lenses;  and  those  with  a 
flat  face.  The  iens  type  is  for  viewing  at  a 
distance  and  directly  in  front  of  the  display; 
and  the  flat  face  can  be  seen  at  the  side  more 
easily  but  not  as  brightly. 

The  first  outgrowth  of  the  LED  was  the 
opto-isolator.  This  is  a  LED  and  a  light 
sensitive  diode  in  combination.  There  are 
also  LED-transistor  and  LED-SCRs.  All  of 
these  come  in  a  little  1/2  inch  long  package 
and  they  are  used  for  isoiating  one  circuit 
from  another.  This  eliminates  ground  loops, 
transient  spikes,  and  random  noise.  The 
difference  in  these  three  packages  is  the 
transfer  ratio.  The  LED-silicon  diode  pair 
has  a  transfer  ratio  of  0. 15%,  for  instance,  if 
you  put  a  16  mA  pulse  to  the  LED  you  get  a 
24  mA  pulse  out.  If  you  shunt  the  output 
with  42K  ohms  you  have  I  volt  to  play  with. 
The  LED-transistor  isolators  have  a  transfer 
ratio  that  varies  depending  on  the  connec- 
tion and  biasing  of  the  transistor  but  to  get 
in  the  ballpark  figure  one  to   one  transfer 


/^ 


.0074  \f 
16  mA  -nJ~L       MCD-2 
51      I 


OSC. 


IB-W 


Fig.  1.  Experimental  impieraentation  of  MCD-2  for 
digital  data  transfer. 
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ratio.  For  instance  15  mA  in  gives  15  mA 
out.  Why  use  diodes  when  transistors  are  so 
much  better?  The  diodes  are  faster  and  they 
can  transfer  logic  information. 

The  LED-SCR  is  a  typical  SCR  and  does 
anything  another  SCR  can  do  like  acting  as  a 
relay  or  switch  except  that  it  is  triggered  on 
ty  the  light  from  the  LED.  This  isolates  it 
electrically  from  the  input  circuit. 

The  diagram  shown  in  Fig,  1  shows  a 
diode  opto-isolator  transferring  a  1  MHz 
square  wave  from  one  circuit  to  another.  In 
computer  circuitry  which  is  very  sensitive  to 
transients,  this  is  a  great  thing.  The  load 
resistor  RL  was  one  K  ohms  and  RB  was  the 
puU-down  bias  resistor  necessary  to  operate 
away  from  the  click  point  of  the  IC. 


fflPPLE 
eLANKIHCO- 
INPUr 


U4»*P  TESTO- 

RIPPLE 
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CXJTPUT 


*l    4U.    THHgE    MUST    BE 
CONNECTED    TO    +5V 

^2   ON    MAN    IB/IBA    ONLY, 
OTHESWISE    KC 


Fig.  2.  TTL  decoder  driver  to  MAN  1  series. 


The  next  big  step  in  LED  complexity  is 
the  seven  segment  numerical  display.  1  only 
mention  this  because  so  many  are  advertised 
in  the  surplus  market.  If  you  have  one  of 
these  you  need  a  decoder-driver  that  con- 
verts BDC  information  to  the  proper  logic  to 
activate  the  segments.  They  usually  run  on  5 
volts  and  like  the  single  LEDs.  the  segments 
must  be  current  hmited.  Figure  2  shows  a 
typical  circuit.  If  this  interests  you,  write  to: 
Monsanto,  1013!  Bubb  Road,  Cupertino  CA 
95014  for  their  Product  Directory  and  the 
proper  application  memos. 
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CRYSTAL  BARGAINS 


Depend  on  .  .  . 

We  supply  crystals  from 
16  KHz  to  100  UHl. 
Over  6  million  crystals 
in  stock. 

SPECIAL! 
Crystals     for      most 
amateur    2-IVIeter    F.M. 
Transceivers: 

S3. 75  ea. 
Inquire  about  quantity 
prices.     Order     direct. 
Send   check   or  money 
order. 

For  first   class   m.]jl   add   tSC   per 
cf^jtaf  .-for   airmail    add   20C  ea. 


DIV'iSIDN   Of  oOE 

WHAN  &  SON 
ELECTRONICS,    INC. 

2400  Crystal  Dr. 
Fort  Myers 
Florida  33S01 
(813)  936-2397  ■ 

Send  IDC  for  new 

catalog  with 

oscillator  circuits 

and  lists  of 

thousands  of 

frequencies  in 

stack. 


SPECIALS!    CRYSTALS    FOR: 

FrequencY  Standards 

100   KH.-  mct3  Ul  S4.5D 

1000    KH-    )HC6-U)  4.50 

Almost   All   CB   Ssis,   Trans,   or  Hee.  2  50 
(CB  Sv^tttesi^er  Crystal   on  request) 

h\Yi  Amateur   Bard   in   FT-243  1-SQ 

lEiCEpt  80  meters)                                     4  for  5.00 

BQ    Meier    Range  in    FT.243  2.6Q 

Cnlnr  T)/  3579  545  XH:   (wire  leads!  1.6Q 

4  for  6.00 


FACSIMILE  &TELETYPE 


•  MACHIIMES 

•  PARTS 

•  SUPPLIES 


DESKFAX  6500  TRANSCEiTVER 

Conversion  in  May  '72  QST 
Complete  Unit:  SI 5.00.  2/$2B.OO 


il 


TOROIDS— 88  or  44  mhy 
Never  potted — center-tapped 
Ppd  in  USA  only,  5  for  $2.50 
30  for  $10.00 

•  Ribbons  for  all  teletype  (nylon)   12  for  $3.50 

ppd 
•11/16"    paper   taper   40  rolis-FRESH.  $8.00 
•single  sheet  roll  paper  (S54")-FRESH.  case  of 

12  for  $12,50 

•  SPECIAL:      60     speed     mod      15-19     gears 

(74912-74913).  $3.50  set  ppd 

•  Manual  (TM  11-2258)  forTXC-1,  A,  B,C.  D 

Facsimile  Transceivers.  $7.50  ppd 
•Fax  paper.  12"  x  19"  for  TXC-1,  Cut  up  for 
Deskfax,   250  sheets.   £3.00/pkg 

VAN  W2DLT  ELECTRONICS 

302X  Passaic  Ave. 
Stirling,  N.J.  07980 
Phone:  201-647-3639 
SEND  STAMP  FOR 
NEW  PICTUKE  CATALOG 
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GO  FIRST  CLASS  WITH 

WILSON  ELECTRONICS 


WILSON  ELECTRONICS 

present 

The  Famous  DX  Contest 
WINNING  COMBINATION 


WA8ZDF 
WILSON  M340  &  M810    plus  SIGNAL  ONE'S  CX7A 


Wilson  Electronics  has  gotten  together  with  Signal  One  to  mal<e  it  easy  to 
pvm  the  best  DX  combination  available.  If  you  purchase  a  Signal  One  CX7A 
from  Wilson  Electronics  for  $2395.00  we  will  give  you  a  6-element  20  meter 
beam  for  $1.00.  Now  the  6-element  20  sells  for  $300.  If  you  don't  want  a 
6-element  20  meter  beam,  we  will  apply  the  same  value  to  any  other 
combination  of  antennas  you  want.  Trade-ins  also  accepted.  For  a  winning 
deal  call  Jim  Wilson  at  the  number  below. 

WILSON  ELECTRONICS 

PO  Box  1 16  PHrtman  Nev.  89044    (702)  457-3596 
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ACROSS 

1.  A  pulse  that  starts  an  action. 

3,  The  core  of  an  atom. 

7,  Anv  range  of  frequencies  which  fie  bet\A/^een 

two  defined  limits. 
9,  The  smallest  portion  of  an  element  which 

exhibits  all  properties  of  the  element. 

11.  A     small      low-voftage     type      incandescent 
lamp. 

12.  The  efement  vuhich  receives  the  highest  DC 
voltage  in  a  cathode-ray  rtjbe, 

13.  An  electrically-charged  atom. 

14.  Also  called  derivative  action. 

16.  A    Single    unit   capable    of    serving    as   a   DC 

voltage  source. 
18,  An  expression  of  relations  in  an  equation  or 

formula. 
21.  A  housing  for  a  radar  antenna. 
23.  A   device  having   a  scale  calibrated  to  read 

directly     in    decibel    values   at    a    reference 

level. 
25.  A  four-electrode  electron  tube. 
29.  A  clue. 
31-  Short  for  synchronous. 

33.  A  unit  of  conductance,  which  Is  the  recipro- 
cal of  resistance. 

34.  A    type    of    meter    for    measuring    hearing 
ability. 

35.  The  pickup  device  on  s  record  player. 
3G,  A  connecting  device. 

38.  A  facsimile  transmitter  in  which  the  copy  is 
mounted  on  a  rotating  cylinder. 

40.  A  plan  or  layout  for  a  receiver. 

41.  The    time    taken    by    an    electron    to    pass 
through  a  specified  area. 

DOWN 
1.  Three  radionavigational  stations  operated  as 
a  group. 


Michael  Kresila 

Box  57 

Marion  OH  43302 

2.  A  firing  weapon. 

4.  Sever. 

5.  In  a  facsimile  transmitter,  that  which  trans- 
lates the  dertsities  of  the  subject  copy  into 
signal  waveform. 

6.  The  deadening  of  sound. 

7.  Special  test  pattern  for  adiustJng  color  TV 
receivers. 

8.  Payable. 

9.  A  luminous  discharge  of  electricity  through 
a  gas, 

1 0.  A  u  nit  of  measu  rement. 

1  5.  Identified  on  diagrams  by  the  letter  P. 

1  7.  A  type  of  beam. 

1 9.  The  center  of  activity, 

20.  To  impair,  spoil  or  blemish. 

21.  A  small  quantity. 

22.  Terminate. 

23.  Also  called  a  rhombic  antenna. 

24.  Metallic  chemical  element,  At.  No.  50. 

26.  Attempt, 

27.  Any  component  part  of  a  vacuum  tube. 

28.  Acronym  for  Carrier-Operated  Device  Anti- 
Noise. 

29.  An    excursion    of    a    radio    wave   from    the 
earth  to  the  ionosphere  and  back. 

30.  Also  called  a  sentinel. 

31.  A    surface   layer   of   earth   containing  grass 
plants. 

32.  A   sliding  part  used   to   convert  rotary  mo- 
tion to  linear  motion,  or  vice  versa. 

37.  A    section    or    branch   of   a   component   or 

system. 
39.  A  metal  container  with  a  faucet. 
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COUNT  ON  Q  TUCKER 

WHEN  PRICE  AND  QUALITY  ARE  IMPORTANT 


The  Model  60  Frequency  Counter 
(shown  with  160  Hetrodyne  unit} 
measures  frequency  from  1  KHz  to 
60  IVIHz  with  a  full  5  digit  readout 
{overranging  feature  provides  an 
equivalent  8  digit  display).  With  the 
optional  160  Converter,  this  tiny  (less 
than  4  pounds)  counterwill  also  read 
130  to  160  MHz  with  a  sensitivity  of 
50  MV.  With  inputs  of  up  to  100  MV, 
the  unit  will  cover  the  full  range  of 
110  MHz  to  170  MHz.  Only  three 
switch  controls  provide  complete 
operation— just  plug  in  your  signal 
and  read  the  answer.  Not  a  kit  and 
no  adjustments  to  be  made! 

•  10  MHz  Crystal  Time  Base  1 
PPM/Wk 

•  1  KHz  or  1  Hz  resolution 

•  115  VAC  or  12  VDC  operation 

•  Automatically  positioned  decimal 
Model  60  with  Manual  and 

Accessories $299.00 

Model  160  Converter $  50.00 

a  TUCKER 
ELECTRONICS  ■  COMPANY 
P.O.  Box  1050  •  Garland,  Tx.  75040 


The  Tucker  Model  5509  Frequency 
Counter  has  a  full  9  digit  readout 
from  10  Hz  to  550  MHz.  The  Tucker 
Model  5509  provides  the  finest  re- 
solution, highest  accuracy,  and 
highest  sensitivity  of  any  counter  in 
this  price  range.  Many  features  found 
on  the  Model  5509  can  only  be  found 
on  a  counter  costing  much  more. 
Like  the  Model  60,  the  Model  5509  is 
simple  to  operate— just  apply  the 
signal  (10  MV  or  less)  and  select  the 
frequency  resolution  required  (from 
1  KHz  to  1  Hz)  and  you  have  the  an- 
swer. No  where  else  can  you  obtain 
a  counter  with  the  sensitivity,  read- 
out, and  accuracy  of  the  Model  5509. 

•  1 0  MHz  Crystal  Time  Base  1  part  in 
107per  day 

•  Sensitivity  of  10  MV  to  550  MHz 

•  Full  9  digit  In-Line  Display 

•  1 1 5  VAC  or  1 2/24  VDC  with  Option 
Power  Converter  available. 

Model  5509  with  Manual  and 
Accessories $950.00 

WRITE  FOR  SPECIAL 
BARGAIN  BROCHURE 


FOR  INSTANT  INFORMATION  OR  SERVICE,  CALL: 
•  GARLAND,  TX  (214)  348-8800  •  EDISON,  NJ  (201)  225-2900 

.  ELK  GROVE  VILL.  (312)  437-8190  •  ORLANDO,  FL  (305)  894-4261 

•  CHATSWORTH,  CA  (213)  882-4560 


Ed  Marriner  W6BhZ 
528  Colima  Street 
La  Joila  CA  92037 


FORTY  METER 

FET 
PREAMPLIFIER 


Here  is  a  simple  experiment  used  to 
familiarize  yourself  with  FET  cir- 
cuitry. Described  is  a  simple  forty  meter 
pre-amp  which  can  be  used  to  soup  up  a 
transistor  shortwave  receiver  or  add  sensi- 
tivity to  an  inexpensive  80  or  40  meter 
receiver. 

On  several  vacation  trips  I  used  60  feet  of 
wire  wound  on  a  dowel  3/8  in.  in  diameter, 
and  then  clamped  to  the  car  window.  With- 
out the  pre-amp  no  signals  could  be  heard 
even  though  a  loading  coil  was  tried,  and 
several  antenna  tuning  coils.  Running  coax 
back  to  the  transmitter  in  the  trunk  and 
installing  an  antenna  relay  and  control  wires. 


Bottom  view  of  Pre-amp  showing  input  and  output 
coils  and  FET  socket  on  the  back. 


converted  me  to  this  simple  separate  antenna 
installation  with  the  pre-amp.  No  measure- 
ments were  made  on  the  gain,  but  it  makes 
the  difference  between  no  signals  and  S9 
results. 

Theory 

Since  this  circuit  was  used  just  for  the 
forty  meter  amateur  bands,  no  attempt  was 
made  to  use  variable  tuning  condensers.  The 
unit  was  peaked  up  by  adjusting  the  slug 
tuning  and  left  untouched. 

The  RCA  FET  used  in  this  circuit  is  the 
3N128.  It  is  a  high  impedance  device  and  is 
much  like  a  vacuum  tube  in  that  it  does  not 
load  down  the  coils  hke  a  transistor.  In  this 
circuit  the  antenna  was  attached  to  the  top  of 
the  input  coil  -through  a  10  pi''  condenser 
because  a  random  hunk  of  antenna  wire  was 
used.  If  the  antenna  had  been  a  coax  fed 
arrangement,  several  turns  of  wire  could 
have  been  wrapped  on  the  bottom  of  the 
coii  for  coupHiig,  The  output  of  the  pre-amp 
is  taken  from  five  turns  of  number  23  wire 
into  RG174  smai!  coax  to  get  the  amplified 
signal  over  to  the  receiver. 

The  unit  was  built  in  an  LMB  box  type 
000.  31/i  X  2  1/8  X  1  5/8  in.  The  slug  coils 
were  -24  turns  of  number  28  wound  on  J.W. 
Miller    ceramic    3/8    diameter    forms,   type 
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PROPAGATION  CHART 
J.  H.  Nelson 
Good  (Open),  Fair  (□),  Poor  (0) 
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A  =  Next  higher  frequency  may  be  useful  also. 
B  =  Difficult  circuit  this  period. 


R4KD0M 
ANTENNA 


RCA    FET    TYPE    3NI28 


jopr 


3 

;mpf 


lA  TURNS 
*-Ee  ON 
3/B    SLUG 


1,  DB4IN 

2.  SOURCE 

3.  GATE 

4.  CASE   < 


^.001 


100- 

pF' 


^f- 


24  TURNS  4tt?S  EN   ON  3/a 
SLUG   COIL  FORM, 

RED  CORE. 


<3I3 


Q 


m4       6(+) 

15  VOLTS 


LINK  5  TUSNS 

BOTTOM   END 

WOJNO   SAME 

DIRECTION, 


FORTY  METER   PRE   AMP 


Fig.  I-  Forty  mster  Pre-amp. 

4400  or  equivalent.  These  slugs  are  painted 
red  and  cover  the  1.0  to  20  MHz  range.  The 
coils  were  mounted  in  the  box  as  far  from 
each  other  as  possible.  Normally  there 
should  be  a  shield  between  the  coils  to 
prevent  oscillation,  but  the  circuit  was  stable 
and  no  shield  was  necessary.  If  variable 
tuning  condensers  were  used,  the  extra  mass 
might  suggest  a  shield  because  of  more 
radiation  in  the  area  between  the  coils. 

There  are  many  stories  about  being  care- 
ful when  handhng  FET's,  and  I  do  not  doubt 
them.  No  trouble  was  had  with  this  unit. 
The  case  was  held  with  the  left  hand,  and 
the  snippers  held  with  the  other,  while 
cutting  off  the  leads  just  below  the  shunt  on 
the  leads.  Grabbing  the  shunt  while  still 
holding  the  case,  it  was  slipped  off  and  the 
leads  formed  to  go  into  a  transistor  socket. 
The  book  says  to  use  plastic  tweezers  and 
not  to  touch  the  FET  because  static  charges 
from  snippers  might  cause  damage.  Needless 
to  say,  you  should  remove  the  FET  while 
soldering  on  the  chassis.  Wire  it  all  up  before 
putting  the  FET  into  place,  and  then  push  it 
in  the  socket  with  the  power  off,  and  I  am 
sure  you  will  have  no  trouble. 

When  the  unit  is  finished,  hook  up 
everything  and  peak  the  slugs  for  maximum 
gain  into  the  receiver.  Generally  the  CW  or 
phone  portton  of  the  band  can  be  tuned 
without  readjusting  the  slugs  for  any  particu- 
lar antenna.  No  attempt  was  made  to  try 
other  bands.  If  you  wind  coUs  and  dip  them 
with  a  grid-dipper,  there  should  be  no 
problem, 

. ,  .W6BLZ 
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2  METER  FM 

Complete  Stocks ...  All  Major  Brands 
We're  Trading  High  ...  Get  Our  Quote! 


1 


THE  Ham  SHACK 


Model  AR-2  S1 19  Amateur  Net 

Amplifier  boosts  2  Meter  FM  output 
power  300%. 


Model  HR-212  $259  Amateur  Net 

includes  microplione,  mounting 
bracket  and  factory  installed 
transmit  and  receive  crystals  for 
146.94  MHz. 


CRYSTALS 

Immediate  Shipment  on  Crystals  for 

Regency  Drake  SBE 

Standard 

$3.50  each 

Nearly  all  frequencies  in  stock.  Please  add 
sod  per  total  order  for  postage  and  handling. 


Mail    Orders    Shipped    Promptly 
Anywhere.  LET'S  TRADE! 


Factory     Authorized     SALES     & 
SERVICE  All  Major  Ham  Lines. 


1. 


TOP  TRADE-IN  -  MASTER  CHARGE  CREDIT 


'Buy  it  from  Bill"  at 


THE  FiAM  SHACK 

2T16  BEE  RIDGE  RD.  SARASOTA,  FLA.  33579 

TEL.  (813)  9214602 

Bill -WB4JFK  (813)  921-4602 


K  HK— 1— Ji 
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Warren  MacDowell  W2AOO 
11080  Transmit  Road 
East  Amherst  NY  140S1 


LIQUID 
PLASTIC 


WATERPROOFING 


Strange  as  it  may  seem,  the  weather- 
proofing  of  a  coaxial  cable  sphce  be- 
comes a  difficult  problem  especially  when 
the  splice  is  to  be  buried  underground. 
Ordinary  plastic  electrical  tape,  over  a  length 
of  time  underground,  will  allow  seepage  of 
water  between  the  layers. 

We  recently  came  across  a  system  that  has 
worked  very  well  and  that  is  the  use  of 
"Clear  Cast"  to  encapsulate  splices.  "Clear 
Cast"  is  the  trade  name  for  a  liquid  plastic 
that  turns  very  hard  when  a  proper  catalyst 
is  added  and  allowed  to  "cure."  In  its 
original  application.  Clear  Cast  is  used  for 
hobby  projects  such  as  molding,  etc. 

In  using  Clear  Cast  for  sealing  coax 
spUces,  a  cardboard  tube  Vi  in.  larger  than 
the  coax  is  placed  over  the  splice.  The  end  of 
a  small  baUoon  is  placed  over  the  coax  and 
stretched  over  the  end  of  the  cardboard 
tube.  Of  course  the  splice  is  opened  to  put 
these  items  in  place.  The  coax  is  then 
suspended  in  a  vertical  position  with  the 
balloon  "seal"  downward.  Clear  Cast  is  then 
poured  in  the  cardboard  tube  so  as  to 
surround  the  sphce.  The  hardening  catalyst 
must  be  added  to  the  Clear  Cast  before 
pouring.   Correct  amounts   of  hardener  or 


CLEAR  CAST 


-CARDBOARD 
TUBE 


CUT  OFF  END  OF 
SMALL  BALLOON 


NECK  OF  BALLOON 


Fig.  1.  Coaidal  splice  waterproofing. 
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catalyst  is  prescribed  on  the  container  tliat 
the  Clear  Cast  comes  in.  During  the  harden- 
ing process,  a  fair  amount  of  heat  is  gener- 
ated due  to  the  chemical  reaction.  Approxi- 
mately six  to  seven  hours  are  required  for 
complete  hardening.  Strange  as  it  may  seem, 
the  smaller  amounts  of  Clear  Cast  require 
longer  times  to  "cure."  The  larger  casts 
generate  more  heat  and  apparently  cure 
faster.  Once  hardened,  the  cardboard  tube 
and  balloon  can  be  removed  leaving  the 
sealed  coaxial  splice  (see  Fig.  1). 

Clear  Cast  also  works  well  as  a  mechanical 
stabilizer  for  vfo  and  other  oscillator  .coil 
assembUes.  A  small  plastic  box,  just  larger 
than  the  coil  to  be  encapsulated,  is  used  as  a 
mold.  The  coil  can  be  suspended  by  strings 
(or  whatever  means  you  desire)  to  a  central 
position  in  the  plastic  box.  The  Clear  Cast  is 
poured  and  allowed  to  harden.  The  Clear 
Cast  holds  the  coil  extremely  rigid  eKmi- 
nating  much  mechanical  vibration  and  par- 
tially insulates  the  coU  from  temperature 
change.  The  Clear  Cast  form  can  be  diUled 
and  tapped  to  securely  mount  the  coU  to  a 
chassis  (see  Fig.  2). 

A  third  application  for  this  liquid  plastic 
is  to  encapsulate,  insulate  and  support  the 
vertical  element  of  a  ground  plane  antenna. 
Again  the  balloon  technique  is  used  to  seal 
in  the  plastic  while  in  a  liquid  state.  Prior  to 
encapsulating,  the  coax  center  conductor  is 
attached  to  the  vertical  element  and  the 
shield  braid  is  soldered  to  the  copper  tubing 
(see  Fig,  3),  At  this  point  also,  the  ground 
radials  should  be  soldered  to  the  copper 
tube.  The  balloon  seal  is  stretched  into  place 
and  the  Clear  Cast  poured  in  the  top.  The 


CLEARCAST" 


t\Av^ 


VERTICAL 
ELEMEMT 


"CLEAR  CAST 


COPPER 
TUBING 


GROUND   BRAIO 

AND    RADIAL 

SOLDERED   TO 

COPPER 


PLASTIC   BOX    TO 
ENCLOSE   COIL 


Fi^.  2.  VFO  coil  stabilization. 


COAXIAL     CABLE 


Fig.  3.  Ground  plane  vertical  insulstion. 

plastic  hardens  and  seals  the  coax  and 
vertical  element  in  place  (weatherproof)  and 
insulates  it  from  the  copper  radial  support. 
The  entire  assembly  is  mounted  by  the  use 
of  stainless  steel  straps  to  the  mast. 

If  you  are  using  a  gamma  match  type  of 
beam,  it  might  be  possible  to  encapsulate  the 
gamma  capacitor  to  protect  it  from  weather. 
Of  course  if  you  encapsulate  the  entire 
capacitor,  plates  and  all,  you  would  have  to 
experiment  with  the  dielectric  effect  of  the 
Clear  Cast  when  poured  between  the  capaci- 
tor plates.  Another  possibility  is  to  form  a 
"cavity"  in  the  Clear  Cast  so  the  capacitor 
would  be  variable  yet  protected. 

No  doubt  once  you  have  experimented 
with  this  liquid  plastic  you  will  come  up 
with  many  more  applications. 

.  .  .W2A0O 

Note:  "Clear  Cast"  and  hardener  may  be 
obtained  from:  American  Handicrafts  Com- 
pany, 680  Main  St.,  Buffalo,  New  York. 
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VHF 
HEADQUARTERS 


FOR  SOUTHERN  FLORIDA 


WE  FEATURE  THE  COMPLETE  LINE 

OF 

STANDARD  AMATEUR    FM    EQUIPMENT 


ZM  FM  TRANSCEIVER      SRC-146A 

Solid  state,  2  watt.  5  channel, 
hand  tield  transceiver. 


DiGtPET   160   Frequency   Counter 
1000  Hz  -  160  MHz 
.05   microvolt  sensitivity 
$349.95   ppd   USA 


NEW !  SOLID  STATE  2M  REPEATER  SC-ARPT-1 

Complete  packaged  repeater  designed  for  today's  popular  2M  FM 
band.  I2vdc.  Ideal  fornew  system  or  emergency  portable  operation. 


FM  27  A  $  479.^" 


ALSO   IN    STOCK 
REGENCY,    CUSHCRAFT,    HY-GAIN 


Modify  your  Gladding  25 
1  witii  our 


EMPORIUM   SOUNDS   OF    POMPANO 

51    NORTH    FEDERAL    HIGHWAY 
POMPANO    BEACH,    FLORIDA   33060 


Coincidence  Detector 

•  True  FM  Detector 

•  Improved  Sensitivity 
-  Improved  IF  Gairi 

•  Superior  Squelch  Action 

•  Install  in  just  a  few  minutes 

Complete    G-10    epoxy    board    wired    and 
aligned  ready  to  install. 

1   year  warranty 

$19.95  ppd  USA 


Alfred  F.  Stabler  W6AGX 
5521  Big  Oak  Drive 
San  JoseCA  95129 


IMPRO/ED 
CIRCUITRY 

FOR 

KTI  CW  FILTER 


A  recent  article  (Ham  Radio,  August, 
1970),  described  the  use  of  the 
KTI  —  Kinetic  Technology  Inc.,  3393  De  La 
Crtiz  Boulevard,  Santa  Clara,  California 
95051  —  integrated  circuit  active  filter  as  a 
selective  audio  filter  for  CW  reception.  The 
suggested  circuit  diagram  is  shown  in  Fig.  1 . 
The  author  constructed  this  circuit  and 
found  it  to  be  a  very  selective  filter,  but  with 
certain  reservations.  At  high  Q  or  narrow 
bandwidth  the  received  signal  was  difficult 


to  control;  the  gain  of  the  filter  varied 
inversely  with  bandwidth,  requiring  constant 
readjustment  of  the  receiver  gain  control. 

I  discussed  this  problem  with  Mr.  Fred 
'Glynn,  Western  Regional  Sales  Manager  for 
KTI,  and  he  suggested  the  circuit  shown  in 
Fig.  2.  He  also  suggested  that  I  use  their 
Model  FX-60'  active  filter  (Amateur  class 
FS-60,  S4.95).  This  circuit  works  fine  and  is 
a  pleasure  to  use.  Now  the  filter  has  unity 
gain  regardless   of  bandwidth,  i.e.,  once  a 


f 


HIGH-WSS 
OJTPUT 


LOW-PASS 
OUTPUT 


ADJUST  FREQUENCY 


Fig.  1.  Original  active  filter  circuit  usiag  the  FS-60 
as  it  appeared  in  Ham  Radio  Magazine. 


KEEP  ALL 
LEADS  UNDER 
2"  LONG 


POT 


INPUT  FROM 
LOW  IMPEDANCE 
PHONE  OUTPUT 


NOTE:   POWER  SUPPLY  COULD  BE 
2    9V  BATTERIES. 


LOWPASS  OUTPUT 
POP  iUDlO  USE -KEEP 
0  LOW  <flR0UND.707)  FOR 
BEST  RESULTS.  0  WILL  BE 
LOW  WHEN  0  ADJUST 
RESISTANCE  (BETWEEN  PINS  E 
AND  SHOUND)  IS  LARGE. 


BANDPASS  OUTPUT 
-o  FOR  CW  OPERATION 
(PHONES! 


Fig.  2.  Modified  active  fBtet  circuit. 
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Voyage 

EXPEDITION  ffiOUND  THE 
WORLD.  Reniote  places: 
Galapagos,,  Pitc^jo^  Easter, 

Tahiti,  ?mM^y2m. 

Shipmate||yiaflti^  Share 


expenses. 


mmmm-m 


■<<^^y. 


Write  YANKEE  TRADER, 

P.  G.  Box  120,  Dept.  RW-, 

Miami  Beach,  Florida  33139 


SHIPMATES  SOUGHT  FOR  'ROUND  THE  WORLD  EXPEDITION 

"YANKEE  TRADER"  180  foot,  1100  steel  hulled  vessel,  formerly  well  known  for  Cosst 
Guard  research,  is  now  being  refitted  and  air-conditioned  in  Miami  by  Captain  Mike  Burke 
of  Windjammer  Cruises'  fame.  The  yacht  has  traveled  to  the  seven  seas,  and  will  once  again 
embark  on  a  pleasure  seeking  adventure  around  the  world  beginning  on  January  15,  1973 
for  a  nine  month  cruise  following  the  trade  winds  in  southern  waters.  Shipmates  who  will 
share  in  the  adventure  and  expenses  are  presently  sought  for  the  voyage  which  will  feature 
the  barefooted  informality  traditional  to  Windjammer  Cruises.  She  will  visit  famous,  tropical 
island  ports  of  call  such  as  Galapagos,  Easter  Island,  Tahiti,  Bali,  Madagascar,  Martinique. 
The  group  will  explore,  skin  dive,  sightsee,  take  photographs,  or  just  loaf  in  luxury  yachting 
style  known  only  to  a  few  millionaires  —  and  they'll  do  it  at  the  unheard  of  rate  of  $18  a 
day.  For  details  and  applications  for  the  'round  the  world  voyage,  as  well  as  the  shorter  10 
day  Caribbean  cruises,  contact  Captain  Mike  Burke,  Windjammer  Cruises,  P.O.  Box  120, 
Miami  Beach,  Florida  33139. 
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3  dB  bandwndib  30  Hz.  jo  =  800  Hz 


3  dB  bandwidth  60  Hz.  jo  =  800  Hz 


3  dB  bandwidth  1 00  Hz.  jo  =  800  Hz  3  dB  bandwidth  200  Hz.  /o  =  800  Hz 

Keyed  signal  characteristics  as  function  of  fiiter  bandwidth,  horizontal  scale  20  msec/cm. 


signal  is  peaked,  QRM  can  be  eliminated  by 
means  of  the  Q  control.  On  80  meters, 
increasing  the  Q  eliminates  most  of  the 
background  QRN. 

One  of  the  inherent  problems  associated 
with  a  selective  filter  used  with  a  keyed 
signal  is  the  effect  of  filter  bandwidth  on  the 
"sound"  or  "crispness"  of  this  signal.  As  the 
bandwidth  becornes  very  narrow,  the  filter 
requires  more  time  to  reach  equilibrium.  As 
a  result,  at  narrow  bandwidths  the  received 
CW  signal  wiU  become  distorted  as  shown  in 
the  photographs. 

It  can  be  seen  that  at  30  Hz  bandwidth  a 
70  msec  keyed  signal  takes  nearly  70  msec 
to  reach  fuU  amplitude  and  to  decay  to  zero. 
This  signal  would  not  sound  too  good  at  a 
high    CW    word    rate.    As    the    bandwidth 


increases,  the  filter  output  waveform  closely 
approximates  the  input  wave  form. 

r  have  used  this  filter  in  conjunction  with 
a  Hammarlund  SP-600  receiver.  1  can  obtain 
as  good  or  better  selectivity  and  intelligi- 
bility with  this  audio  filter  and  an  i-f 
bandwidth  of  13  kHz  as  I  can  without  the 
filter  and  an  i-f  bandwidth  of  200  Hz 
(excluding  single  signal  effects). 

In  addition  to  selectivity,  this  filter  pro- 
vides the  operator  with  a  separate  tuning 
control  within  the  audio  bandvridth.  Signals 
can  be  selected,  peaked  and  interference 
eliminated  without  adjustment  of  the  re- 
ceiver frequency  control  or  bfo.  I  believe 
that  the  CW  operator  will  find  this  filter  a 
useful  adjunct  to  his  receiving  equipment. 

. .  .W6AGX 
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Payne  Radio  Presents  the  fncomparab/e 

ALPHA  7  7  by  It" 


DISTRIBUTED  BY 
PA  YNE RADIO  EXCLUSIVEL  Y 


The  "11"  is  the  finest  Amphfier  of  its  type  ever  offered  for  Amateur, 
Commercial,  and  Military  Service,  It  is  rated  at  3000  watts  PEP  continuous  duty 
for  Commercial  and  Military  Service.  It  s  a  cool,  quiet  loafer  at  2000  watts  PEP. 

Drjew  Eimac  8877/3CX1S0OA7  air-cooled  grounded-grid  triode  D40OO  volts 
on  plate  CH  1  500  watts  plate  dissipation  Dl  500  watts  continuous-duty  trans- 
former —  tape-wound  core  of  grain-oriented  steel  —  cuts  size  and  weight  by 
40%  LJ  Vacuum-variable  tuning  capacitor  D  25  mfd  oil-fiJIed  filter  capaci- 
tor D  Vacuum  relays  that  don't  "clank"  —  for  ultra-quiet,  instant  T/R  switch- 
ing DbOOO  uolt-20  Amp  bandswitch  D  Battleship  construction  — '/4"  Alu- 
minum sides  LJ  Electrical  and  mechanical  safety  interlocks  d  Complete  meter- 
ing by  two  3/4"  taut-band  quality  meters  —  including  0-5000  RF  watt- 
meter D  ALC-adjustable  threshold  □  120/240  volts  SO/60  Hz.  3  wire,  single- 
phase  n  COMPUTER  GRADE  BLOWER  —  centrifugal,  ball-bearing,  low-speed, 
ultra-quiet  —  thermostatically  controlled  Q  Grid  over-current  relay  "kicks-out" 
when  underloaded  or  overdriven.  Protects  tube  and  input  circuit.  A  warning  when 
"flat-topping"  occurs.  D  Desk-Top  Cabinet  -  completely  self-contained  D  9>4 
X  17  X  18  inches  —  70  lbs.  net  —  90  lbs.  shipping  D  It's  perfection  for  $1795  — 
Available  for  immediate  delivery. 

SPECfAL  ilMTRODUCTORY  OFFER 


The  "77"  shipped  prepaid  via  Air  Freight  to  nearest  air  terminal 
where  in  the  world. 


any- 


It  you  want  to  move  up  to  the  finest,  the  "77",  phone/write  Don 
Payne,  K4ID,  for  a  brochure,  Alpha  77  operating  experience,  and  a  top 
trade-in  on  any  gear  you  have  —  one  piece  -  or  the  whole  station. 
Exports  are  our  specialty. 

MAiMUFACTURED    BY    EHRHORW    TECHNOLOGICAL    OPERATIONS    INC., 
BROOKSVILLE,  FLA.  33512 

New  West  Coast  Dealer  HAM  RADIO  OUTLET 
999  Howard  Avenue,  Burlingame  CA  94010 


Phone 
Nights-Sundays 
(615)  384-5643 


PAYNE  RADIO 

Box  525 
Springfield,  Tenn.  37172 


Phone 

six  days 

1615}  384-5573 
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the 


Incomparable 


CX7A 

s/^na//ane 


Specifications: 

♦  SENSITIVITY:  Belt&r  than  tOdb  stgnal-plus-noisa-to- 
ratm  for  ,2S  micfovqits  ai  2S  MHZ. 

♦  SELECTIVITY:  2.4  KHZ  @i-6db.  1.8:1  (6:6adbt 
shape  facior.  [16  pale  crystal   lattice  FfltersJ 

•  optional:  CW-300  and  400  HZ.  FSK  1200  HZ. 
^CARRIER   and  unwanted  sideband  suppression.  Wlni- 

mum  60db. 

#  IMAGE  and  IF  REJECTIOM:  more  than  60db. 

#  POWER      LEVEL:     300     \o     500    watts    p.e.p. 
continuous  duty  cycle. 

•  POWER  AMPLIFIER:  8072  final  cpmpletelv  broad- 
banded  drjyer  and  final.  150  watts  contmuousdissipa- 
tion  rating. 

CX7A  —  Deluxe  integrated  station 

Stilt  top  of  the  Line  —  even  greater  quality  and  reliability  than 
ever  before 


Features: 

•  all  modes  10  thru  1  60  riveters  in  full  1  MHZ  bands 
tfuith  Overlaps. 

•  BIHOAO-BAND   TUNING.   Jnstant  band  changes  with- 
out tuning. 

•  TRUE  BREAK  IN  CW  with  T/R  swlichlng. 

•  IF  SHIFT  -deluxe  QBM  sticer. 

•  PRE-IF  NOISE-BLAWKEfl  that  reafly  works. 

•  RF  ENVELOi>£  CLIPPING  —  sounds  like  a  Kw. 

•  TWO  VFO'S  Transceiver  Plus  receiver. 

•  BUILT-IN:    Spotter,    FSK    4hift,  transmit  offset,  watt- 
meter, SWR  meter,  etectronic  CW  KevBr. 


$2395 


SIGNAL  ONE  novi -presents  the  most  complete  line  of  State-of-tbe- 

Art  equipment  ever  offered  the  Amateur.  Available  very  soon  from 
Payne  Radio. 


CX-10  —  Integrated  station  $1795 

Single  VFO,  P/S-10  repuired,  optional  built-in  Keyer 

CR-12Q0State-of-the-Art  Receiver  $1095 

Single  VFO,  i-F, Shift,  blanker,  high  sensitivity— selectivity 

CT-1500  State-of-the-Art  transmitter  $1450 

Single  VFO,  300  watts.  P/S-10  required 

CR-1500  —  Special  Application  Receiver  $1650 

dual  VFO'S 

PS-10A/C  $210 

PS-10D/C  $210 

EV  10  -  External  VFO  for  CX-10  $225 

SC-1 0  -  Station  Console  $350 

CX-2X  -  Two  meter  Transverter  $460 

Cx-6X  -  Six  meter  Transverter  $460 

Phone /v/rite  DON  PAYNE,  K4ID,  for  a  brochure,  personalized  service, 
and  a  KING-SIZE  trade-in  on  any  gear  you  have  -  one  piece  -  or  the 
whole  Station.  A  small  deposit  wUl  reserve  any  piece  of  signal/one 

equipmen  t  as  it  becomes  avaHa  ble. 

PAYNE  RADIO 


Phone 

six  days 

(615)  384-5573 


Box  525 
Springfield,  Tenn.  37172 


Phone 
Nites  —  Sundays 
(615)  384-5643 


DECEMBER  1972 


TX-37 


111 


Calvin  Sondgeroth  W9ZTK 
715  Worth  Elm  Street 
Sandwich  IL  50543 


A 


RANSISTORIZED 
VFO 


A  perfect  project  for  the  neivly  liberated  novice. 
The  circuit  is  assembled  on  a  printed  circuit 
board  for  ease  in  construction.  > 


The  problems  encountered  in  the  design 
of  a  variable  oscillator  for  use  in 
amateur  transmitter  frequency  control  are 
manifold.     The     circuit     must     be    stable 

electrically  and  the  mechanical  design  must 
be  such  that  the  oscillator  frequency- 
determining  components  are  mounted  in  a 
rigid  fashion.  The  design  to  be  presented 
satisfies  both  requirements  and  utilizes  a 
rather  simple  but  effective  mechanical  lay- 
out. 

In  addition  to  electrical  and  mechanical 
considerations,  thermal  transients  are  re- 
sponsible for  much  of  the  short  term  fre- 
quency variation  encountered  in  normal 
operation.  The  use  of  transistors  and  a  well 
mounted  toroidal  inductor  in  the  tuned 
circuit  does  much  to  ehminate  these  short 
term  frequency  changes. 

Circuit  Description 

The  osdllator  is  the  famiMar  Clapp  circuit 
so  often  used  in  amateur  vfo  applications.  It 
is  different  from  most  in  that  the  oscillator 
is  amplitude  limited  resulting  in  a  low  and 
constant  level  of  oscillation.  Q2  is  an  emitter 
follower  and  isolates  the  oscillator  stage 
from  Q3  and  the  output  amplifiers.  Q3  is  a 


dc  ampUfier  that  supplies  bias  to  the  oscil- 
lator transistor;  an  increase  in  the  level  of 
oscdlation  drives  Q3  further  into  conduction 
which  in  turn  lowers  the  base  bias  on  Ql 
stabilizing  the  level  of  oscillation  at  a  con- 
stant value.  This  results  in  true  class  A 
operation  for  Ql,  a  condition  which  is 
seldom  met  in  a  fixed  bias  oscillator.  It  will 
be  noted  that  the  output  of  the  oscillator 
stage  is  further  isolated  from  the  rest  of  the 
circuitry  by  coupling  off  the  collector  of  Ql 
rather  than  from  the  tuned  circuit  as  is 
usually  done.  This  results  in  extremely  good 
isolation  between  the  frequency  determining 
elements  and  the  rest  of  the  vfo. 

Q4  and  Q5  are  straightforward  ampMfiers 
to  raise  the  output  of  the  oscillator  to  a 
usable  level.  With  a  nine  volt  battery  the 
output  at  the  collector  of  Q5  was  more  than 
adequate  to  drive  my  home  built  vacuum 
tube  transmitter  which  contains  an  untuned 
buffer  amphfier  between  the  vfo  and  fre- 
quency multiplier  chain. 

The  oscillator  coil,  LI,  is  wound  on  a 
1/2"  toroid  core  and  the  rest  of  the  tuned 
circuit  consists  of  a  variable  tuning  capacitor 
shunted  by  a  silver  mica  padder  and  two 
silver  mica  capacitors  in  the  feedback  loop. 
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Fig.  1.  Schematic  diBgram  of  the  transistorized  vfo. 


Schematic  Diagram  Notes 

LI  —  toroid     coil     1/2"     od      'E"     material    core, 

Amidon  associated  core  T-50-2.  Winding  45  turns 

number  28  enamel  wire  spaced  over  entire  core. 

CI   —   100      pF      nnaximurn      variable      capacitor. 

Johnson  type  S  t48-6  or  equivalent.  Remove  plates 

as  required  to  provide  desired  bandspread. 

C2  —  Silver   mica  —  approximately   300  pF.  Adjust 

exact  value  to  set  lower  tuning  range  to  3.5  fyiHz, 

C3,  C4  —  Siiver  mica  2000  pF. 

C5  -  Miniature  Blectrolytic  T  JUF  at  10  VDDW. 

These  were  .002  juF  in  the  unit  built,  but 
their  value  could  probably  be  increased  to 
result  in  even  more  decoupling  of  the  tuned 
circuit  from  the  oscillator  transistor. 

Coupling  off  the  collector  of  Q5  requires 
that  the  load  for  the  vfo  be  a  high  im- 
pedance such  as  the  grid  of  a  vacuum  tube 
amplifier  or  frequency  multiplier.  For  low 
impedance  output  a  link  wound  over  the  B+ 
end  of  the  L2  should  do  the  job  if  it  is 
necessary  to  drive  a  coax  line. 

The  supply  voltage  for  the  first  three 
stages  is  regulated  by  a  zener  diode.  With  a 
battery  power  supply  in  fixed  station  service 
this  is  probably  not  absolutely  necessary, 
but  the  zener  does  provide  a  convenient 
means  of  supplying  the  first  stages  with  a 
constant  supply. 
Mechanical  Design 

The  mechanical  layout  of  a  vfo  is  ex- 
tremely important  if  variations  in  frequency 
due  to  shock  and  thermal  changes  are  to  be 
avoided.  Many  methods  have  been  used  and 
some  have  gone  to  rather  elaborate  lengths 


L2  —  40    turns    number    28    enamel    wire    on    3/8 

diameter  slug  tuned  form. 

CH2    Zener   diode,    1N70a-5.6   volts.    (Motorola 

HEP-103  useable) 

BA1  9  volt  transistor  battery 

Jl  Miniature  jac^ 

PI  Two  prong  plug  with  standard  .486  pin  spacing 

■for  crystal   sockets  or  other  to  match  companion 

transmitter. 

Q1,  Q2,  Q3,  Q4  2N706 

Q5  2N697 

to  achieve  mechanical  stability.  With  tran- 
sistors and  a  printed  circuit  board  for  the 
layout  the  mechanical  design  is  simplified. 
The  circuit  board  ties  down  the  wiring  and 
all  the  components  except  the  coil  and 
tuning  capacitor.  It  then  remains  to  devise 
suitable  mounting  arrangements  for  these 
two. 

The  toroidal  coil  is  handled  by  connect- 
ing it  to  the  circuit  board  and  then  encapsu- 
lating it  and  its  leads  to  the  board  with 
epoxy  cement.  This  provides  a  very  rigid 
mount  mechanically  and  is  quite  simple  to 
use.  In  addition  to  the  coil,  the  three  silver 
mica  capacitors  in  the  tuned  circuit  are 
spoxied  to  the  circuit  board  to  enhance  their 
machanical  rigidty.  This  expedient  is 
probably  not  absolutely  necessary,  but  the 
excess  epoxy  from  the  coil  fastening  opera- 
tion can  be  well  used  here. 

The  mechanical  mount  for  the  tuning 
capacitor  is  often  the  shortcoming  of  an 
otherwise  good  vfo.  Since  the  epoxy  used  to 
hold  down  the  coil  and  capacitors  on  the 
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Semiconductor  Supermart 

•  MOTOROLA  •  RCA  •  FAIRCHILD  •  NATIOWAL  •  HEP  •   PLESSEY 


Actual  Size 


DIGITAL  READOUT 

At  a  price 

everyone  $3^20 

can  afford 

•  Operates  from  5  VDC 

•  Same  as  TTL  and  DTL 
Will  last  250,000  hours 


SPECIAL  OFFER 

•  Digital  readout 
•BCDto  7  —  Segment 

Decoder/driver 

•  7490  Decade  Counter 

•  7475  Latch 
Only  $8.20 


PLESSEY 
SL403D 
3.5  W  AUDIO  AMP  IC 
HI-FI  QUALITY 

$3.95 
with  1 2  pages  of 
construction  data 


The  MINITRON  readout  is  a  miniature  direct 
viewed  incandescent  filament  (7-Segment)  dis- 
play in  a  16-pin  DIP  with  a  hermetically  sealed 
front  lens,  Si?e  and  appearance  are  very  similar  to 
LED  readouts.  The  big  different  is  in  the  price. 
Any  color  filter  can  be  used. 

POPULAR  IC's 

MCI  550  Motorola  RF  amp $1.80 

CA3020  RCA  '/>  W  audio $3.07 

CA3020A  RCA  1  audio    $3.92 

CA3028A  RCA  RF  amp SI. 77 

CA3001  RCA $6.66 

MC1306P  Motorola  %  W  audio Sl.lU 

MC1350P  High  gain  RFamp/IF  amp   ..$1.15 

ft4C1357P  FM  IF  amp  Quadrature  det    .  $2.25 

MCI  496  Hard  to  find  Bal.  Mod $3.25 

MFC9020  Motorola  2.Watt  audio S2.50 

MFC4010  Multi-purpose  wide  band  amp$1.25 

MFC8040  Low  noise  preamp    $1.50 

MC1303P  Dual  Stereo  preamp $2.75 

MC1304P  FM  multiplexer  stereo  demod$4.95 

FETs 

MPF102  JFET $.60 

MPF105/2N5459  JFET S.96 

MPF107/2N5486  JFET  VHF/UHF $1.26 

MPF121  Low-cost  dual  gate  VHF  RF  .  .3.85 

MFE3007       Dual-gate $1 .98 

40673  Dual-gate .  $1.75 

3N140  Dual-gate   $1.95 

3N141  Dual-gate    $1.85 

lUEW  FAIRCHILD  ECL 
HIGHSPEED  DIGITALIC'S 

92SS  Dual  "D"  FF  toggles  bevond  160  MH2 
$4.65 

9582  Multi-function  gate  &  amplifier    .  .  .  $3.1  5 

95H90  300  MHz  decade  counter     $16.00 

A  95H90  &  9582  makes  an  excellent  prescaler 
to  extend  low  frequency  counters  to  VHF  —  or 
use  two  9528s  for  a  160  MHz  prescaler. 


SIGNETICS  PHASE  LOCK  LOOP 

NE561B    Phase  Lock  Loop $4.75 

NE562B    Phase  Lock  Loop S4.75 

N5111A   FM/IF  Demodulator $1.50 

NE566V   Function  Generator $4.75 

NE567V   Tone  Decoder  S4.75 


NATIOWAL  DEVICES 

LM370      AGC/Squelch  amp    $4.85 

LM373      AM/FM/SSB  strip $4.85 

LM309K  SV  1A  regulator,  if  you  are  using  TTU 
you  need  this  one S3. 00 

CORES  AND  BEADS 

T200-2 $2.00 

KW  Balun  kit  only $3.50 

T68-2  3  cores $1.00 

T50-2  3  cores $1.00 

T50-6  3  cores S1.00 

T50-10  3  cores $1.00 

T44-10  3cores $1.00 

BEAD  SPECIAL 

Ferrite  Beads  1  doz $1.00 


I IMTRODUCINGXP'-^ DEVICES  AT 
NEW  LOW  PRICES 

LA3018  (Replaces  CA3018  $1.60 

LA3046  (Replaces  CA3046)  1.60 

LS370  (Replaces  LM370)  4.00 

LS1496  (Improved  MC1496)  2.00 

LS3028A  ( Replaces  CA3028)  1 .60 

LP1000  (A  new  fun-type  device  to  make 
LED  flashers,  audio  osc,  timer  etc)       1 .60 

COMING  SOON  THE  LP2000 
MICRO-TRANSMITTER  IN  A 
1Q-PIN  IC  PACKAGE. 

PtaasB  add  35^  for  shipping 

Circuit  Specialists 

Box  3047,  Scottsdale,  AZ  85257 

FACTORY AiJTHORIZED  DISTRIBUTOR  FOR 

Motorola  HEP  -  Circuit-Stick  -  Plessey 
All  devices  are  first  quality  and  are 
fully  guaranteed. 
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Fig.  2.  Circuit  hoard  and  parts  piaaenient  for  Ihe  vfo.  Major  values  are  noted  to  serve  as  a  key. 


circuit  board  proved  to  be  so  sturdy,  I 
reasoned  that  it  might  also  be  used  to  mount 
the  variable  capacitor.  The  shaft  of  the 
capacitor  is  mounted  to  the  vernier  dial 
coupling  and  its  ceramic  body  fastened  to 
the  chassis  by  a  liberal  application  of  epoxy 
through  a  hole  approximately  1/2"  in  di- 
ameter immediately  above  the  capacitor.  A 
sketch  of  the  mounting  arrangement  is 
shown.  A  mounting  bracket  would  probably 
work,  but  the  direct  chassis  mounting  elim- 
inates the  mechanical  variations  which  might 
be  present  in  a  secondary  connecting  mem- 
ber. 

I  obtained  the  epoxy  used  throughout  at 
the  local  hardward  store;  it's  sold  under  the 
trade  name  "E-POX-E  STEEL."  '  Pre- 
liminary tests  on  a  sample  showed  that  it  did 
not  cure  very  well  when  allowed  to  dry 
overnight  as  suggested  in  the  directions,  but 
a  test  cure  in  the  kitchen  oven  at  200F 
proved  to  be  quite  good,  and  the  drying  time 
at  the  elevated  temperature  was  under  a  half 
hour.  Some  capacitance  is  added  to  the 
toroid    coil    by    the    encapsulant    so    final 

Waodhill  Chemical  Corporation,  Cleveland,  Ohio 
44128. 


padding  adjustment  on  the  tuning  must  be 
done  after  the  coil  is  epoxied  in  place. 

1  suggest  that  the  printed  circuit  board 
layout  be  used  as  shown.  The  wiring  can  get 
quite  complicated  without  a  circuit  board, 
and  point  to  point  wiring  can  be  unstable  for 
vfo  use.  I  made  no  attempt  at  miniaturiza- 
tion in  laying  out  the  board  and  it  could 
have  been  smaller.  The  size  was  chosen  to  be 
compatible  with  the  remainder  of  the  station 
gear  and  the  dial  on  the  vfo  itself. 

Once  the  board  has  been  assembled,  the 
remainder  of  the  wiring  is  minimal  with  the 
only  connections  being  to  the  variable 
capacitor,  the  battery  and  the  output  cable. 
It  will  be  noted  that  some  unused  holes  are 
shown  on  the  board.  These  are  a  result  of 
some  ideas  which  did  not  work  out  in  the 
final  circuit  design.  One  of  these  necessitates 
jumpering  the  emitter  resistor  of  Ql  to 
ground  (see  reference  to  oscillator  keying 
below). 

The  assembled  circuit  board  is  mounted 
on  top  of  a  standard  minibox  which  is  3  X 
5'/4  X  2"  high.  A  hole  must  be  drilled  in  one 
corner  of  the  top  of  the  box  to  clear  the 
output  slug  tuned  coil.  Mounting  the  board 
on  top  leaves  the  inside  open  for  the  tuning 
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For  the  most  powerful  antennas  under  the  sun 


Go  all  the  way  into 


the 

There's  nothing  half-way  about  the  new  Hy-Gain  REPEATER  LINE. 
Designed  for  the  man  who  demands  professional  standards  in  2 
meter  mobile  equipment,  the  REPEATER  LINE  is  the  2  meter  HAM's 
dream  come  true.  It's  got  everything  you  need  for  top  performance. . . 
toughness,  efficiency  and  the  muscle  to  gain  access  to  distant  re- 
peaters with  ease.  Reaches  more  stations,  fixed  or  mobile,  direct, 
without  a  repeater. 

The  right  antennas  for  the  new  FM  transceivers... or  any  2  meter 
mobile  rig. 

Rugged,  high  riding  mobiles.  Ready  to  go  where  you  go,  take  what 
you  dish  out... and  deliver  every  bit  of  performance  your  rig  is  ca- 
pable of. 

261  Commercial  duty  1/4  wave,  claw  mounted  roof  top  whip.  Pre- 
cision tunable  to  any  discrete  frequency  108  thru  470  MHz.  Com- 
plete with  1 8'  of  coax  and  connector.  1 7-7  ph  stainless  steel  whip. 

260  Same  as  above.  Furnished  without  coax. 

262  Rugged,  magnetic  mount  whip.  108  thru  470  MHz.  Great  for 
temporary  or  semi-permanent  no-hole  installation.  Holds  secure 
to  100  mph.  Complete  with  coax  and  connector.  Base  matching 
coil  for  52  ohm  match.  17-7  ph  stainless  steel  whip. 

263  Special  no-hole  trunk  lip  mount.  3  db  gain.  130  thru  174  MHz. 
5/8  wave.  Complete  with  16'  coax.  Operates  at  DC  ground.  Base 
matching  coil  for  52  ohm  match.  17-7  ph  stainless  steel  whip. 

264  High  efficiency,  vertically  polarized  omnidirectional  roof  top 
whip.  3  db  gain.  Perfect  52  ohm  match  provided  by  base  match- 
ing coil  with  DC  ground.  Coax  and  connector  furnished. 

265  Special  magnetic  mount.  3  db  gain.  Performance  equal  to  per- 
manent mounts.  Holds  at  90  mph  plus.  12'  of  coax  and  con- 
nector. Base  matching  coil  for  52  ohm  match.  17-7  ph  stainless 
steel  whip.  DC  ground. 

269  Rugged,  durable,  continuously  loaded  flexible  VHF  antenna  for 
portables  and  walkie  talkies.  Completely  insulated  with  special 
vinyl  coating.  Bends  at  all  angles  without  breaking  or  cracking 
finish.  Cannot  be  accidentally  shorted  out.  Furnished  with  5/16- 
32  base.  Fits  Motorola  HT;  Johnson;  RCA  Personalfone;  Federal 
Sign  &  Signal;  and  certain  KAAR,  Aerotron,  Comco  and  Repco 
units. 
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Top  performance  for  2  meter  mobiles 

THE  REPEATER  LINE 

from 

HY-GAIN  ELECTRONICS  CORPORATION 

BOX5407-WH  LINCOLN,  NEBRASKA  68505 
WRITE  FOR  DETAILS 


For  the  most  powerful  antenryas  under  the  sun 


NEW 


2  Meter  Fixed  Station 

Designed  for  the  man  who  demands  professional  standards  in  2 

meter  equipment.  REPEATER  LINE  fixed  station  antennas  are  the  2 

meter  HAM's  dream  come  true.  With  everything  you  need  for  top  fixed 

station  performance... toughness,  efficiency  and  the  gain  to  gain 

access  to  distant  repeaters  with  ease.  Work  many  stations,  fixed  or 

mobile,  without  access  to  a  repeater. 

The  right  antennas  for  the  new  FM  transceivers... or  any  2  meter 

fixed  station. 

REPEATER  LINE  Fixed  Station  Antennas 

Tough,  high  efficiency  antennas  with  a  long,  tow  radiation.  For  the 

top  signal  and  reception  you  want... and  the  top  performance  your 

transceiver's  ready  to  deliver. 

267  Standard  1/4  wave  ground  plane.  May  be  precision  tuned  to  any 
discrete  frequency  between  108  and  450  MHz.  Takes  maximum 
legal  power.  Accepts  PL-259.  Constructed  of  heavy  gauge  seam- 
less aluminum  tubing. 

268  For  repeater  use.  Special  stacked  4  dipole  configuration.  9.5 
db  offset  gain.  6.1  db  omnidirectional  gain.  Heavy  wall  com- 
mercial type  construction.  144  thru  174  MHz.  1.5:1  VSWR  over 
15  MHz  bandwidth  eliminates  field  tuning.  Extreme  bandwidth 
great  for  repeater  use.  Center  fed  for  best  low  angle  radiation, 
DC  ground.  Complete  with  plated  steel  mounting  clamps. 

338  Colinear  ground  plane.  3.4  db  gain  omnidirectionally.  Vertically 
polarized.  52  ohm  match.  Radiator  of  seamless  aluminum  tub- 
ing; radials  of  solid  aluminum  rod.  VSWR  less  than  1.5:1.  All 
steel  parts  iridite  treated.  Accepts  PL-259. 

362  SJ2S4  high  performance  all-driven  stacked  array.  4  vertically 
polarized  dipoles.  6.2  omnidirectional  gain.  52  ohm.  May  be 
mounted  on  mast  or  roof  saddle.  Unique  phasing  and  matching 
harness  for  perfect  parallel  phase  relationship.  Center  fed. 
Broad  band  response.  DC  ground. 

340  3  element  high  performance  beam.  9  db  gain.  Coaxial  balun. 
Special  VHF  Beta  Match  configuration.  Unidirectional  pattern. 
VSWR  1.5:1.  52  ohm  impedance.  Heavy  gauge  aluminum  tubing 
and  tough  aluminum  rod  construction. 

341  8  element  high  performance  beam.  14.5  db  gain.  Coaxial  balun. 
VHF  Beta  Match.  Unidirectional.  Boom  length  14'.  VSWR  1.5:1. 
52  ohm  feedpoint.  Heavy  gauge  commercial  type  aluminum 
construction. 

231  1 5  element  high  performance  beam.  1 7.8  db  gain.  Coaxial  balun. 
Beta  Match.  Unidirectional-  Boom  length  28'.  VSWR  1.5:1.  52 
ohm  feedpoint.  Extra-strength  heavy  wall  commercial  alumi- 
num tubing. 


lUNE  from  ^^ynk-yain 
Antennas  with  re^  PUNCH! 
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WRITE  FOR  DETAILS 

For  top  fixed  station  performance  on  2  meters. 
THE  REPEATER  LINE 
From 

HY-GAIN  ElECTRONIGS  CORPORATION 

BOX  5407-WH  LINCOLN,  NEBRASKA  68505 
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268 


FM    POWER    PACK 


16  db  GAIN 


24  db  f/b  RATIO 


•  WORK     DISTANT     REPEATERS 

•  NUIL     OUT     LOCAl     INTERFERENCE 

A    quality    Cush    Craft    array,    complete    with    two    11    element 
antennas,     harness,    support    boom    and    all     hardware.    FeO' 
lures     direct     52     ohm     feed,     dimensions     144"  x  SO"  x  40", 
turr\    radius   60",    weight    15    lbs. 
A147-22  146-148    MHi  S49.50 


^        450    MHi    6    ElEMENT    REAR    MOUNT 
VJ^*     lldb  GAIN  A449-6        $10.95 

IN    STOCK    WITH   YOUR    LOCAL    DEALER 


^"^^:^Wft 


■^^^^^ 


CORPORATION 


621    HAY  WARD    STREST 
MANCHESTER,    N.  H.     03103 


capacitor  and  the  battery.  The  vernier  dial  is 
mounted  to  the  front  apron  of  the  box  and 
the  output  cable  exits  at  the  rear  with  a  jack 
on  the  rear  apron  for  external  control  of  the 
oscillator. 

The  battery  mount  was  made  using  the 
top  of  an  old  battery  soldered  to  a  terminal 
strip.  The  nine  volt  battery  then  plugs  into 
this  arrangement.  While  this  mounts  the 
battery  simply,  a  more  rugged  mount  would 
be  more  suitable  for  mobile  use. 
Results  and  Conclusions 

One  of  the  problems  1  encountered  with 
the  vacuum  tube  circuit  this  vfo  has  replaced 


TUNING 
CAPACITOR 


II 


EPOXY 

VERNIER 
DIAL 

Fi^.  5.  Details  of  rigid  capacitor  mount. 

was  a  slow  thermal  drift  each  time  the 
oscillator  was  turned  on  during  a  QSO.  This 
sort  of  short  term  frequency  variation  is 
common  with  tube  circuitry  and  high  levels 
of  oscillation.  Drift  with  the  semiconductor 
vfo  is  practically  non-existent  on  both  a 
short  and  long  term  basis. 

In  normal  operation  the  vfo  is  allowed  to 
run  continuously  and  a  subsequent  stage  in 
the  transmitter  is  keyed.  This  does  not  allow 
break-in  operation  although  the  vfo  has  been 
keyed  and  only  a  very  slight  chirp  can  be 
detected.  The  chirp  is  dependent  on  the  load 
presented   by   different   settings   of  exciter 


tuning  and  suitable  adjustment  of  the  multi- 
plier stages  does  eliminate  the  chirp  almost 
entirely.  This  sort  of  arrangement  is  by  no 
means  a  sound  solution  to  the  chirp  prob- 
lem, however,  and  for  best  operation  you 
should  run  the  vfo  continuously  or  provide  a 
suitable  method  of  differential  keying. 

This  vfo  should  be  used  to  drive  a 
frequency  multiplier  in  the  companion  trans- 
mitter and  not  straight  through  on  3.5  MHz. 
For  eighty  meter  operation,  a  half  frequency 
design  of  1.8  MHz  should  be  built.  Since  1 
wanted  operation  only  on  40  meters  and 
above  I  chose  the  3.5  MHz  output  fre- 
quency. 

The  above  precautions  are  almost  stan- 
dard practice  for  ham  vfo's,  and  the  rnany 
attempts  to  bypass  them  have  been  futile.  In 
other  words,  the  old  handbook  warning 
against  trying  to  key  a  vfo  still  holds. 

This  oscillator  has  been  a  very  worthwhile 
replacement  for  the  old  tube  model  in  the 
station  transmitter.  As  mentioned,  the  out- 
put was  adequate  to  drive  my  rig,  but  some 
transmitters  in  the  Novice  class  might  re- 
quire a  little  more  drive.  The  output  level  is 
dependent  on  supply  voltage;  increasing  the 
battery  to  1 2  or  1  8 V  wiU  provide  additional 
drive.  However,  the  supply  should  not  be 
much  over  20V  unless  a  2N697  is  used  at  Q4 
in  place  of  the  2N706  shown  on  the  sche- 
matic diagram.  Different  bias  resistors  for 
Q5  as  well  as  a  larger  dropping  resistor  for 
the  zener  diode  would  be  required  if  the 
supply  is  increased.  An  untuned  vacuum 
tube  buffer  amplifier  might  be  more 
effective  to  couple  into  an  existing  trans- 
mitter if  the  output  of  Q5  is  not  enough 
alone.  .  .  .W9ZTK 
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AMPLIFIERS 

CT  pwr  anus  lrE»l-SlaH  85  Jan  FM9 

200W2maiT]-W4RIZ  ITAprFMll 

Using  LM373-K4DHC  37  Apr  ICl 

Audio  IC-K1CLL  KMaylCS 

Rsgencv  arao  (Iestl-.IV4FQM/1  1*5  Jun  FM5S 

Solid  3t  VHF  amp-W9ZTK  15  Jul  FM59 

VHF  Spec.  FM  iimp-K1  NUN  SS  Jul  FMB9 

Solid  St  p«r-WeEI  15  Nov  TX2S 

(C  audio  amp-WSYBP  49  Dec  IC1 2 


ANTENNAS 
Simultaneous  multibnd  tran3-W2EEY61  Jan  AMI 

Easy  and. feed  Z  match-caOGR  75  Jan  AN4 

Coslhangar  ant  for  2m— Gelsinger  77Jan  FM7 

Vertical  ant  losrfing-WaEEY  87  Jan  AN6 

Trans  lina  tuner- K3QK0  107FBbTE5 

Band  change  mobile  ant"  W4LLR  27  May  AN  13 
Larsen  antenna  ltestl-W2NSD/l     36  May  AIV15A 

Noise  &  rcving  ant-W2EEY  93  May  AN15 

Sewapipr  anl-Vir7PUG  100  Way  FM51 

6  Elements  on  20iT>-VE3GEJ  WJunANlS 

Beaming  vert  anl-W3AJE  27  Jun  AN20 

Antenna  partv-WOaiWW  45  Jun  AN24 

30dB  beams-KICLL  67JunAM27 

Ptiasing  rr.jlti.bnd  vert-KBWF  85  Jun  AN30 

Mod.  suction  cup  aiit-IV2EEY  93JunAN32 

Savoy  at>tenn8lrCT)-W4FQM/l  lOIJun  AN34 

Explonng  microwaves— K I CLL  39SepVH24 

BalunupordDtvn-G3BID  49  Sep  AN36 

Bal  loon  ver(-K4EP!  62  Ort  AN36 

Double  delta  ant-W2EEy  52  Nov  AN38 

Simple  VHF  SWH  meter-W2EEY  I54NouTE53 

AntrTieasuring-WB2HJD  159NovHU1l 

Kusi<v  40m  ground  Oin-VEITG  212  Nov  AN41 

Antennas-KICLL  275NovAN43 

All  in  one  box-G3KPD  2B5  Nov  AN47 

Trans  line  sections-VE4RE  79  DecTHSO 

Liquid  plastic  v»/proofirig-W2A00  104  Dec  ANSO 


BATTEFtI  ES 

Constant  cmt  for  Nicads~K6MVH 


6iT>  mobile  trans— Martens  21  May  VH5 

Pickering  fceyboanlllBstl-KINUPJ  103MayCW23 
CW  exc5»Btor  -W2GDM  30  Sep  CW24 

Mark  111  elec.  keyer-VBEJJI  33  Nov  CW28 

Improved  KTI  rater-WSAGX  107DecCW3C! 


CIRCUITS 
Citcurts-Staff 
Circuits-Staif 
Cireuita -Staff 

Elec.  symbols  &  abbrw— Staff 
Circuits-Staff 
Circuits-Staif 
Circuits-Staff 
Circurts-WAI  KGO 
Circuits-Staff 


53JanCC1 

97  Feb  CC3 

109  Mar  CCS 

86  Apr  CC7 

107  Apr  CC9 

lOSMayCClS 

ni  JunCC13 

129AugCC17 

296  Nov  CC22 


CONTROL 

Random  access  swItch-W9SE  K  62  Aug  C0 1 

Electric  tinier-WeLM  127AugC03 

Trans-limit  timer  |rptrsl-K6MVH  43  Oct  FM91 


CW 
Revise  morse  code— WBfiJftll 
Pre-novice  irarts— WABOIK 
Convener  for  high  frerj-VKaiQ 
Tuning  itiorse  Irev- l^^AJZ 
CW-W6IF 

Perfect  CW  5ig-W6yBP 
Raising  code  speed— W70Xa 
TryQHP-WABMCQ 
Leam  tlie  code-weHf  K 
CV^DX  ■.»,!- KL7FSX 
21}-6(HV  13  band  Tx-G30GR 
Pwr  Si  CW  monitor- W2A00 
Modified  HW-(6Xcvr-WA3PRV 
Keyboard  Morse  gen-WSVFZ 
12  Channels  Regency  Hfl2-WA1 
Morse  centennial-Milgram 
ESM/1  Jicvr-WB6BIH 
400  H:  filter  HW100-WA2EAW 
AFSKMCW-CPO  IC-K9MRL 


44  Jan  CWl 

B7  Jan  NVl 

73JanRX3 

15FebCW2 

20FebCW5 

31  FebCWe 

35  FebCW7 

41  FebTXI 

53Fb1jCW10 

57  Feb  TXS 

B9TX6 

75  Feb  CWl  1 

101  Feb  CWl  2 

113FBbCW14 

KJI  24Mar  FM1Q 

25  Mar  CW22 

73  Mar  SCI  Q 

1 19  Mar  RX9 

36  Apr  FM17 


DX 
TryQRP-WASMCQ 
CWDX  V,W-KL7FSX 
Ham  hospitality   WB43IMC 
Ovsrseas  patching— K6GKX 
Meteor  DXing-WSKHT 
Navassa   W2NSD 
50  MHz  DXing-WABCPP 
Amt  radio  Yugosiavia-YUSBH 
Ami  radio  Poiand-SPSHS 
Ami  radio  G.DR  -DI^JHGO 


41  FebTXI 

57  Feb  TX5 

aSFabDXl 

121  MarDX3 

71  Jul  VH13 

4  Aug  DX4 

141  AugVH19 

249  Nov  DX7A 

251  Nov  DX8 

253  Nov  DX9 


EMERGENCY  &  PUB  SERVICE 
Lwm  from  emEr3ency-\V2NSD  31  Mar  OR  1 

Tech  aid  group-Staff  48  Mar  TG 1 

HamTVSpubser-WSJER  B9JunQR2 


EQUIPWENT  REVIEWS 


loom  IC  21  Kcvr-KINUN 
Regency  Transcan  xcvr-LV2NSD 
Allied  AX  laOxcvf-Staff 
Simpson  Model  A-Staf( 
CT  pwr  amps— Staff 
Oscillator  kits-KlCLL 
Drake  TR22-W4FQf,fl/1 
Ccmcrsft  tBst-W2NSD 
Ross  &  White  xcvr   W4FCIM/1 
Pickering  keyboard-Kl  NUN 
Sauoy  antenna-W4aFM/T 
Regency  ampiifier'W4FQIW/l 
Hiath  IB-1D2  prascaier-WilFQM/l 
VHF  Spec  FM  amp-Kl  NUN 
FIVP  Revieiiv-STaff 


FCC 
Past  is  profogue— W3UCT 
Pelition-WSJT 
FCC  Order 
Low  band  FCC  regs 
Pelitions-W2KSD 
Novice  regs 
3rd  Party  Regs 


FILTERS 

Low  pass  filter-VE3GSP 
400  Hz  filter  HW100-WA2EAW 
Design  Si  use-K3PUR 
RTTYfliters-WSEZy 
Design  S(  USB  Part  II  .K3PUR 
CW  excavator-WZGOM 
Design  &  use  Part  ill-K3PUH 
Designs  use  Part  iV-K3PUR 
Pm  iead  filter  for  432-KlCLL 
Improved  KTI  filter-W6AGX 


27  Jan  FM  1 
29JanFM2 
30JanRXiO 
79  Jan  FM8 

85  Jan  FM9 

63FcbTX20 

25AprFM115 

93  Apr  FM32 

99  Apr  FM35 

103Ma¥CW23 

101  Jun  AN34 

145  Jun  FM5B 

e3JulTE33 

69JUJFM69 

S7  Nov  F(i«98 


85  May  FCl 
79  Oct  FC3 
98  Nov  FC5 
112NovFC12 
113NavFC13 
129  Dec  FCl  6 
ISaOecFCtS 


115MarTX14 
119MarRX9 
sejunTHIO 

llBJunTTlO 
97  JulTH22 
30SbpCW24 
76SepTH31 
43  Oct  TH33 
33  Oct  VH39 

107DecCW30 


FM&  REPEATERS 

Icom  IC  21  xcvr  Itestl-KINUN  27  Jan  FMl 

Regency  transcan  FM  xcvr-W2NSD  29  Jan  FM2 
Desigrr  diode  matrix  units-WAflZHT     45  Jan  FM3 

Coat  hangar  ant  for  2m— Gelsinger  77  Jan  FM7 

Simpson  Model  A  (rml-SUff  79JanFMB 

CT  0»»r  aiTBS  (revl-Staff  85Jan  FM9 

Converting  T  27a/U  xmtr-W6JTT  15  Mar  SCI 

Improving  Hfl-2-WA !  KJI  23  Mar  FM10 

Putting  ARC.3  on  2ni-WA4NAI  49  Mar  SC5 

200W2mamp-W4RIZ  17  Apr  FMl  I 

Using  Drake  TR-33-W4FQM/1  25  Apr  FM15 

"Break"-K1NUN  31AprFM16 

Repeater  site  alarm-K8MVh  46  Apr  FMl  9 

T44  base  sta  ccnversion-KOMOC  49  Apr  FM21 


HR.2  as  base  station-WB6BHI  51  Apr  FM22 

FM  Repeater  guitie-StafI  55  Apr  FM24 

Coircrift  ltiiit)-W2NS0  83  Apr  FM32 

Florida  repeatEr  rTiess-WA4RLG  95  Apr  FM33 
nasi  &  White  !!cvr-W4FQM/l  99  Apr  FM38 

FM-WBElG/4  104AprFI«37 

Poor  mall's  FM  base  sta-WA4UZM  117AprFM38 
6iri  mobile  xmtr— Martens  21  May  VH6 

Larsen  ant  (testl-W2NSD  36iV1ayAN15A 

Se™erpipant-W7PUG  100  May  FIVtSI 

Converting  Progress  Line-WB9CXE  75  Jun  FfW53 
flegency  amplifier  {test}  -W4FaM/l  145  Jun  FM58 
Solid  St  VHF  Bmp-W9ZTK  15JuiFM69 

AddS15T-power-WB2BJN  31  Jui  FM61 

VHF  Repeaters  europe-W2EEY  37  Jui  FM62 

Thick  film  rf  proamp     K9STH  45JuiRX13 

Heath  13-102  prescalBr-W4FaM  S3  Jul  TE32 

VHF  Spec  FM  amplifier-  K1NUN  69JuiFMB9 

Decoder  &  carrier  relay  ckts-K20AW  83  Jul  FMSB 
$2  signal  Beneralor-WB4MYL  33  Aug  TE34 

FM  repBatBr5-K9STH  41  Aug  FM69A 

Prog  line  pwr  supply-K6veT  60  Aug  F  M77 

Poor  man's  tranK;aniier-WB9FOP  105  Aug  FM7B 
FM  adapler-Wl  LE  119AU9FM79 

FM-AMdemoduiator-VK4ZFD  64SepRX26 

FM  freq  synthesizer  I-K20AW  99SepFMS1A 
FMfreqsynthesijer  II-K20AW  150ctFMa4 
Ncvr  voice  in  Chicago-WSN  LT  25  Oct  FMSS 

Trans  limit  tin^r  repeaters-KSMVH   49  Oct  FM91 


Simple  auto  ID-WBeBIH 

Time  dealy  relay  circuit— W0MQB 

FMP  review-Staff 

Mobile  base  stalion-VE3ADI 

Ten  roger-K4YKB 

FM  freq  synthesizer  III-K20AW 

Counter  corrections- K20AW 

Low  noisB  prBamp/2m-K3MVH 

2m  crystal  correl  chart-  W2NSD 

Repeat  it-long  wav-W9CGJ 

Fraq  syntir  correction— K20AW 

2m  Preamp  -  lAlB  1 8P 

2m  FM  rcvr  using  IC"s-K1CLL 

Mbs  tone  Bncoder-WA9VGS 

Tone  bunitdecader-W3JJU 

Touchtorta/autopalch-K3DSM 

2ra18W-WB4DBB 


HISTORY 
Mikes  &  earpnones-W2FEZ 
Morse  centennial- Milgram 
Tr3nsniitter5-W2FEX 
Tesla-Quinby 


HUMOR 
Gettting  it  in  the  house-W200J 
OSCAR  on  Mar5-I«7DXX 
Step  on  KluK-KlYSD 
Taming  of  HHRW-K7CTU 
MM  iTiaheuvers-VK43S 


eioctFMss 

71  Oct  FM97 

57  Nov  FM9S 

75  Nov  FM99 

73r^ov  FM100 

81  Nov  FM102 

92No»TE49 

120  Nov  FM1D7 

126  Nov  FM109 

271  Nov  FMl  11 

131  Dec  FC17 

134  Dec  FMl  27 

23DBCFM113 

29DecFM116 

33QecFM118 

43  0ecFM!20 

63DecFMt24 


70  Fell  H1 1 
25  Mar  CW22 

3S  Aug  HIS 
141  Nov  H1 14 


37  May  HU1 
62  May  HU2 
123JunHU4 
73  Aug  HU7 
91  Aug  HUB 


iC 

Soiid  St  hi  frtjq  rcvr-W6JTT  23  Feb  RX4 

VV1PLjDountar-W6GXN  65MarTE11 

Auto-baodwidtti  5elector-W2EEY  27  Apr  RX10 

AFSKMCW-CPO  IC-K9MRL  35  Apr  FM17 

Using  LAt373-K4DHC  37  Apr  1C1 

Audio  IC-K1 CLL  32  May  1C5 

VHFfreqcojnter-K20AW  53MayTE14 

TV  sync  ^neratOf-K9AAC/7  65  May  TVS 

300MHzfreqscaler-K2OAW  97Joi>TEia 

Modem  VHF  a)unter-K20AW  SJulTE28 

pfBse-lock  IOOP-K4ZFD  )9J«IIC7 
Decoder  &  carrier  relay  ckts-K20AW83  Jul  FM66 

IC6mreceiver-K1CLL  57  Sep  RX22 

FM-AM  demodulator-VK4ZFD  76  SepTHBI 

VHF  Ireq  counter-K:20AW  89  Sep  TE38 
Timt/freq  measuring  system  K5DUS    39  Oct  TE43 

Auto  IC-WB6Bi  H  54  Oct  FM93 

RTL-decade  &  drivor-W9SEK  99  Oct  Ti4B 

Power  supply-WSGXN  1 03  Oa  PS6 


DECEMBER  1972 


IN-2 


121 


TTLSEL0ALforRTTY-W9ZTK  20NovTT14 
IC  TRF  r8C8iv8r~W6Dr>JE  29  No»  RX29 

Svnlties!zertor2niFM  III-K20AW81  Nov  FM102 
ICC  lpgic-W3KBM  2T7NovlC10 

IF/RF  sweep  generator-K4DHC  226  MdvTE57 
ProfessionaE  digital  counterWA5LFrj25g  Nov  TE67 
2ni  FM  TEceiver  using  IC's-KICLL  23  Dec  FM113 
IC  audro  amplif!er-W6  YBP  40  Decl  CI  2 

IDENTIFIERS 
Design  diode  matrix  ynits-WA0ZHT     45  Jan  FM3 

INDEX 
1972lndex-WASULU  121  Dec  INI 


MISCELLANEOUS 

Patenting  j'nvention-Hunter  61  Juri  IV1I1 

Ham  clubs  boring?-W8D  YF  57  J  ul  Ml  4 

Paint  your  hezel-WA0ABI  80AugVH21 

Simple  auto  ID-WBBBIH  64actFM93 

ISBamparcwclder-WBJMS  170  Nov  MIS 

Youf  own  computer- WA7SCB  1S3NcvMI9 

"APC'-WA0ABI  257  Nov  Mils 

1972mdex-WAaULU  121  Dec  IN1 


MOBILE 

6m  mobile  xmtr-Matlens  21  May  VH6 

Band  change  m'obile  8nt-W4LLR  27  May  MO  1 

Simple  car  ammeter-WeWDF  liaMayMOl 

Low  cost  CD  ignition-WI  KNl  133JunM02 

Burglar  alarms-K6ZFV  !58AugM0S 

Highpovvar  mobile-WSNTP  42  Nov  MOB 

Mobile  base  station-VESADI  75MovFM99 


NOVICE 

Pre-novrce  transmitter— WA80I K  67  Jan  NV 1 

Signal  reporting-W0HKF  l13MavNV2 

Troubleshooting/novice-WABQIK  123  Jun  NV3 


PHONE  PATCH 

Phone  Phreaks  K  Bell-WB8LBV  31  Jan  PPl 

Overseas  patehing-K6G  KX  1 2 1  Mar  DX3 

Audio  distribution  panel-K3PUR  Bl  Aug  PP2 


POWER  SUPPLIES 
Add$15T-power-WB2BJN  31Jul  FM61 

ProjIine  pwrsupplv-K6VBT  BO  Aug  FMJ7 

Voltage  supply  tor  scopes—  K2BEH  87  Aug  TE20 
sen  rag  for  KW  pwr  sup-W3HX0  107  AugTX21 
Transceiver  p«wr  sui^WASJBN  12B  Aug  PSl  1 

Another  solid  St  pwr  sup-  K7H  KL  62  Seo  PS1 

Time  dealy  relay  ckt— W0MQB 
Portable  1 10-K3QK0 
Power  supply-W6GXN 
Emergency  power  home— WASO]  K 
Higfi  pvir  mobile-WSNTP 
Protect  diodes-WA4CMQ 
SS  overload  protection— WAflAB  I 
10  amp  pwr  SLppiy-WSBTOX 


71  OctPSa 
89  Oct  PS3 
103  0ctPS6 
37rjojPS14 
42  Nov  MOD 
2?2  Nov  PS9 
223  Nov  PSl  0 
73DecPS16 


REPEATER 

SEE  FM  &  HEPEATERS 


RTTY 

RTTYart-WABPIR  13JanTTl 

TT63A  display  generator-K2BEH  17  JanTT3 

AFSK  rovisitBd-WA3AJR  36  Jan  TT6 
Ami  CW  RTTY  autostsrt-W4FaM/l    39  May  TT7 

Care  Si  feeding  of  tape-WABPOR  109  Jun  TT9 

RTTYfilters-W5EZM  lIBJunTTlO 

TTL  Selcal  for  RTTY-W92TK  20NovTT14 

AFSA  IV  SSTV  analyzer-W9LMD  17  DecTV28 


SSB 

Problem  of  lnversions-K3WNX 
SSB  on  432  MHz-WA8VHC 
Sideband  sniffBr-G3DGH 
20m  transverter-W9IDP 


S9  JanSBl 

163  Nov  VH46 

65  Dec  SB3 

89  Dec  SB4 


STUDY  GUIDE 

General  Q  a  A  I-K6JKX  89  Feb  SGI 

GeneralOa  A  II-K5JKX  39  Mar  SG4 

Extra  0  &  A-Staff  lCI9AprSG7 

Extra  Q  5  A-Staff  45  May  SG 11 

Extra  O  &  A-Staff  53  Oct  SGI  6 

Extra  QSi  A- Staff  127NovSG10 


SURPLUS  CONVERSIONS 
TT-63A  display  gBnerator-K2B EH         1 7  Jan  TT3 
Convert  T-278/U  xmtr  to  2m-W6JTT  15  Mar  SCI 
Convert  ART-13-W2iSL  19MarSC3 

ARC-3on2m-WA4NAI  49  Mar  SC5 

ESM/1  xcvr-WBBBlH  73MarSC10 

Surplus  hound-W20LU  l26MarSC1l 

T44  base  station  convert-KOMOC      49  Apr  FM21 
FM  base  station-WA4UZM  117AprFM38 

Convert  progress  []ne-WB9CXE  75  Jun  FM53 


TECHNICAL  AID  GROUP 
Technical  Aid  Group-Staff  4SMarTGl 

Technical  Aid  Group-Staff  147  Dec  TG2 


TELEVISION 

Television  monitor- KOMOC  21  Jan  TV! 

ESTV  monitor-K7YZZ  '39  Jan  TV4 

SSTV  monitor-WA4VAF  1 7  May  TV6 

TV  sync  generator-K9AAC/7  65  May  TV8 

SSTV-G5ZT  21JunTV12 

Harr.  TVS  public service-WgjER  89JunQR2 

Flying  spot  scannar-WBaDOT  89  Jul  TV15 

SSTV-W9NTP  IBAugTVia 

Plumbicon  SSTV  camBra-K7YZZ  1 Q  Sep  TV25 

AFSA  IV  SSTV  analyzer-W9LMD  17DecTV2E 


TESTS 

SEE  EQUIPMENT  REVIEW 


AFSA  IV  SSTV  analyzer-WBLMD  17  Dec  TV23 

Xtal  activity  eh€Ckor-WA4AYV  63  Dec  TE72 

Inductance  meter-WABMLP  8aDeeTE74 

THEORY 

lnversions-K3WNX  69  JanSBl 

Nonlmear  resistors-WBGXN  191  MarTHI 
lonspheric/lhundBrstorms-WN5COZ101Apr  FM36 


Radio  astronorrty- i/^4ZBE 
Filter  design  &  use-K3PUR 
Radio  astronomy  II— W4ZBE 
Lighlning-W2FEZ 
Phase  lock  loop- K4ZFD 
Meteor  DXing-WBKHT 
Filter  design  &  use  II-K3PUR 
Sun  and  radio-W4ZBE 
Filter  design  &  use  1 1 1 -K3PUR 
Filter  designs  use  I V-K3PUR 
Gravity  abecedarium— WOHLZ 
All  about  lasers-W2FEZ 
Volt,  variable  capacitors-W2EEY 
T^ans  line3ectionS"VE4RE 
Astronomy  for  hams-WA3CXG 
Primer  on  LED's-WB6JNI 

TRANSCEIVERS 
loom  IC21  xcvrdesD-KlNUN 
Regency  Transcan  xcvr— W2NSD 
Simpson  Model  A— Staff 
Ten-Tec  xcvr-W2EEY 
Heathkit  HW-ie  CWxcvr-IA/A3PRV 
Improving  HR-2-WA1KJI 
12  Chan  w/Regency  HR-2-WA1KJI 
ESM/1  xcvr-WB6BIH 
Using  Drake  TR-22-W4FQM/1 
T44  conversion— K0MOC 
HR-2  basestation-WBBBHI 
Comcraft  (test]-W2NSD 
Ross  a  White  xcvr-««4FQM/l 
Push-totalk  for  sixer-WB2YW0 
Transceiver  pwr  supply— WA3JBN 
FMP  review-Staff 


74  May  THB 
36JunTH10 
61  Jun  THIS 
139JunTH19 
19  Jul  IC7 
71  Jul  VH13 
97JuITH22 
97  Aug  TH27 
7eSepTH3t 
43  Oct  TH3B 
93  Nov  TH41 
2S3  Nov  TH43 
61  DecTH44 
79DecTH50 
83DecTH62 
96DecTH54 


27  Jan  FMl 

29  Jan  FM2 

79  Jan  FMB 

77  Feb  TX8 

101  Fab  CW12 

23MarFMlCl 

24Mar  FMIO 

73Mar3C10 

25AprFM15 

49AprFM21 

5t  AprFM22 

93  AprFM32 

99AprFM35 

77AugVH10 

126  Aug  PSl  1 

67  Nov  FM98 


TRANSMITTERS 

Pre-novlce  transmitter-WASOl  K  67  Jan  NVl 

Try  GRP-WASMCQ  41  Feb  TX1 
VH  F  dummy  load  wattmeter-K9STH  46  Feb  TX3 

CW  OX  KW-  KL7F3K  57  Feb  TX5 

20-BOW  1-4  band  TX-G30GR  59FebTXe 

Oscillatorkits-KICLL  63FsbTX20 

Converting  T-17a/U-W6JTT  15  Mar  SCI 

Converting  ART-13-W2ISL  T9MarSC3 

■  ARCS  on  2m-WA4NAI  49  Mar  SC5 

Low  cost  transistor  RF-WA82EL  75  MarTX12 

Low  pass  filter  in  actipn-VE3GSP  115  MarTX14 

FM  base  statton-WA4UZM  1 1 7  Apr  FM38 

6m  mobile  xmtr-Martens  21  May  VH6 

Premod  speech  processor-W6AJZ  28  Aug  TX16 

Transminers  then  fii  now-W2FEZ  35  Aug  HI5 

S6  preampcompressor-VESGSP  75  AugTX19 

SCR  reg  KW  pvff  sply.W3HX0  107  Aug  TX21 

Power  lead  filters  for  432-Kl  CLL  B3  Oct  VH39 

Sol  id  St  power-WeE  I  1 5  Nov  TX25 

Line  oscillator  VF0-W6HDM  69NovTX27 

Minimod-G3ZCZ  202MovTX30 

10m  solid  state-WeOSA  207NovTX32 

Aural  xmtr  tuning  ald-WI  KPN  305  Nov  TX34 

Transistorized  V  F0-W9ZTK  1 1 2  Dec  TX37 


Try  QRP-WA8MCQ 
CWDXKW-KL7FSX 


41  FebTX! 
57  Feb  TX6 


RECEIVERS 

Allied  AX-iaOfrevl-Staff  SOJen  RXIO 

Modern  day  receiver-W2FEZ  57  Jan  RX1 

Freq  converter  high  freq  rcvr— VK3I  73  Jan  RX3 
ES  high  freq  regenerative  rcvr-W6JTT  33  Feb  RX4 
Handsets  8i  ham  nad-WSDDB  25  Feb  RX5 

Updating  old  rcvr-W8  RH  R  27  Mar  RX7 

Putting  ARC-2  on  2-  WA4NAI  49  Mar  SC5 

40O  Hz  filter  HW100-WA2E AW  ll_9May_RX9 
Auto-bandwjdth  selector-W2£EY 
Using  LM373-K40HC 
FM  base  station-WA4UZM 
Thick  film  rf  preamp-K9STH 
Diode  receiver  fQr4321VIHz-KlCLL65AugVH17 
VFO  operation  for  twaer-WB6FVW  89  Aug  VE22 
HW-16onphone!-WN3REW  117AugRX15 

WWVB  receivBr-W7LHL  16SepRX13 

Exploring  microwaves-KlCLL  38  Sap  yH24 

6m  receiver— K1  CLL 
FM.AM  deniodulator-VK4ZFD 
Power  lead  filter  for  432    K1CLL 
Hot  carrier  diode  converter-WBLET  96  Oct  RX27 
ICTRFreceiver-W6DMS  29NovRX29 

Simple  converter-WASOIK  59NovRX31 

Transistor  regenerative  rcvr-VK3IQ157  Nov  RX34 
Update  Heath  HR10-VE4RE  205  Nov  HX36 

One  convener/2  rcceivers-WlOOP  216  Nov  HX37 
3m  FM  rcvr  using  IC's-KICLL  23  Dec  FMTIS 

IFfor  panoramicrcvrs  _.L)jis5<  Dec  RX3S 

40m  prMmp-WBBLE  101  Dec  RX41 


27AprRX10 

37  Apr  I  CI 

117AprFM3S 

45  Jul  RX13 


57  Sep  RX22 
64SepRX26 
83  0ctVH39 


TEST  EQUIPMENT 
VHF  dummy  load  waltmeter-t<9STH  49  FebTEl 
Sweep  oEcillator-W9ZTK  46  Feb  TX3 

Greater  d  ipper-WABAYP  66  Feb  TE3 

PNP/NPN  transistor  sorter-W2EEY  73  FBbTE4 
Automatic  trans  line  SDrter-K3QK0  107  Feb  TE5 
Zenar  diodes-WABAB  37MarTe8 

Blown  fuse  indicators-W0EDO  S9MarTE9 

W1PU  counter  addandum-WOGXN  65  MarTEl  1 
Current  charger  nicads-KGMVH  59  Mar  TE13 

Simplediodecontroller-W20LV  113  MarTElO 
VHF  freq  counll!r-K20AW  63MayTE14 

Freq  meter  cheap-K6E AW  1 1 5  May  TE74 

Simple  car  amr™ter-W6WDF  llBMayMO! 

30aMHzfrBqscalcr-K2OAW  97JunTEia 

Modern  VHF  counlBr-K30AW  5JulTE2B 

Heath  16-102  prescaler-W4FQM  63  Jul  TE32 

S2  signal  generator-WB4MYL  33  Aug  TE34 

Te8tprobBS-WB4MYL  58  AugTE37 

Zero  beating  freq  mBter-WB4TBX  61  Aug  C01 
Voltage  multiplier  scopes-K2EEH  87  Aug  TE30 
GDO  coil  extension-WAflABI  139  Aug  TE36 

Audio  signal  generator-WAGOVQ  27  Sep  TE36 
VH  F  freq  counter-K20AW  B9  Sep  Te38 

FETvDltmeter-ZL2AMJ  37  0ctTE43A 

Tlme/freq  measuring  I-K5DUS  390ctTE43 

RT  L  decade  Sr  driver-W9SE  K  99  Oct  TE45 

3rd  hand  taster-W84MYL  65NovTE47 

Counter  corraction5-K20AW  92  Nov  TE49 

Indestructible  voltmeter-W9DTW  1 34  Nov  TE49A 
VHFSWRmeter-W2EEY  154NovTE53 

Solid  SS  brBBdboard-VE2DQ  178  NovTE54A 

IF/RF  sweep  generator-K4DHC  226  NovTE57 
Digital  counter-WA6  LF  N  259  Nov  T  E67 


Low  pass  filter  in  action- VE3GSP    1 T5  Mar  TX14 


UHF 
1296  MHz  mixer-WB2YVY 


VHF 


Dummy  load  wattmeter— K9STH 

SStuneabloi-f  II-KICLL 

6nt  mobile  xmtr— Martens 

VHF  freq  coonter-K20AW 

20dBhaams-KlCLL 

300  MHz  freq  scater-K20AW 

VHF  counter- K20AW 

SS  VH  F  amplifler-W9ZTK 

VHF  converters-W8 RH R 

VHF  repeaters  Europe- W2EEY 

Meteor  DXing-W5KHT 

Diode  rcvr  for  432  MHz-  Kl  CLL 

Push-to-talk  for  sixer-WB2YW0 

VFO  operation  for  twoer-WB6FVW  39  Aug  VH22 

Ideal  crystal  oscillator-  Kl  CLL         1 1 5  Aug  V H23 

FM  adapter-Wl  LE 

Exploring  microwaves-  Kl  CLL 

VHF  freq  CDUnter-K20AW 

S3  6m  crystal  HET-VFO- 

Power  lead  filters  for  432-  K1 C  LL      S3  Oct  VH39 

220  MHz  front  end  w/FETs-KlCLL45  Nov  VH42 

SSBon433MHz-WASVHG  163NovVH45 

Minlmod-G3ZCZ  202NovTX30 

One  converter  two  receivers-W100P218  Nov  RX37 


46  Fab  TX3 
33Mar  VHT 
21  May  VH6 

53  May  TE 14 

67Jun  AN27 
97JunTETa 
5JUITE26 
16JulFM59 
23Jul  VH9 
37JulFMe2 
71  Jul  VH13 

65  AugVHl? 

77Au3VHia 


119AugFM79 
38  3epVH24 
89  Sep  TE38 
29  0qtVH30 
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INTRODUCING:  SUPER  CRYSTAL  - 

The  New  DELUXE  DIGITAL  SYNTHESIZER  from 


% 


.  TRANSMIT  and  RECEIVE  OPERATION  —  SIMPLEX 

(transceive)    and   REPEATER   MODES 
.  ACCURATE    FREQUENCY    CONTROL    —    .0005% 

accuracy 
.  STABLE   LOW   DRIFT   OUTPUT  —  20   Hi   par  d«- 

gree  C  typical 
•   FULL   2    METER    BAND    COVERAGE   —    144.0    to 

147.99  MHz 
<  10  KHz  CHANNEL  SPACING 
.  FAST  ACTING    CIRCUIT  —    O.IS    a«c»nd    lyplcil 

lattltns  tima 
.  LOW    IMPEDANCE   OUTPUTS   —    SO   ohm    eutput 

Impadance   both   transmit   and   receEve 
.  LOW    SPURIOUS    OUTPUT    LEVEL    —    Similar   to 

cryital  output 


A!so  Available: 

•  COMPLETE  STATIONS 
(WITH  SYNTHESIZER) 

•  PARTS  AND 
KITS  OF  PARTS 


SEND  FOR  FREE  DETAILS  &  PRICES  TODAY 

Will  Work  With:  STANDARD,  REGENCY  &  OTHERS 

$30.00  will  HOLD  YOUR  PUCE  IN  UNE  for  FASTEST  DELIVERY 


TONE  BURST  ENCODERS 

AND 

DECODERS 

•  UP  to  5  fixed  tsnu 

(factory  set) 
.  ADJUSTABLE 

— Diiratlon 

—Output 
.  NO  BATTERIES  needed. 
.  FULLY  ADAPTABLE 
.  EASY  INSTALUTION 
.  CONTINUOUS  TONE  POSSIBLE 
.  FULL  1  YEAR  RP  Warranty 

PRICES: 
TB-5  '5  ton«  %\<S,  «nc(Kfer  $37.50 

(1800,  1950,  2100,  2250,  2400  Hz.) 
ST-2  Single  tone  decoder $37.S0 

(Specify  1800,  1950,  2100.  2250,  or  2400  Hz.) 

Special  tones  --  inquire 

Add  $1.80/unit  for  shipping 
(ill.  residents  add  5%  tax> 


H 


GIFT  IDEAS  FROM^K^-  FAST  SERVICE! 


A  SPEECH  COMPRESSOR 

THAT  REALLY  WORKS 


RPC-3,3U   Internal  Unit 
((24.95) 

•  Low   distortion 
circuiL 

•  Fully  wired  &  test- 
ed. NOT  A  KIT 

•  Works  with  phone 
patch- 

•  Internal  units  & 
modules  worli  mobile. 

.  FULL  WARRANTY 


RPC-3C  Cabinet  Mod«l 
(J34.95) 


RPC-3f^    IVIodule 
(ONLY  $22,50) 

ONE  YEAR 


INTRODUCTORY   LOW  PRICES 

(Illinois  residents  add  5%  Sales  Tax) 

Add  $1.00/unlt  shipping  (RP&3,  3U,  3M) 
Add  $2.00/unit  shipping  (RPC-3C) 


^ 


ELECTRONICS 


BOX  1201H 
CHAMPAIGN,  ILL  61820 


DECEMBER  1972 


123 


i 


FREE -WIN  FREE 
73  MAGAZINE 

RIG  OF  THE  MONTH 


73  MAGAZINE  is  giving  away  —  absolutely  free  —  every  month  —  a 
transceiver  —  or  a  good  receiver  —  or  a  transmitter  —  or  something 
else  particularly  special  —  like  the  Data  Engineering  Memory-IVlatic 
8000  —  the  prize  for  December  —  drawing  to  be  held  January  15th. 


1 


MEMQRY-MATIC  8000  MORSE  CODE  KEYER 


FEATURES 


•  COMPLETELY      FLAWLESS     MORSE 
CODE  SENDING 

•stores  ANY  MESSAGE    INSTANTLY 

•  STORES      MULTIPLE     SEQUENTIAL 
MESSAGES 

•  500  AND  1000  BIT  PLUGGABLE  MEM- 
ORIES 

•  "MESSAGE  STOP"  FOR  CHARACTER 
'NSERTtON 

•  MESSAGE  INTERRUPT  SWITCH 

•  MEMORY      "NEAR-FULL"      AND 
"OVERLOAD" ALARMS 

•  MEMORY  STANDBY  POWER 
•CONTROLLED  DOT  AND  DASH  MEM- 
ORIES 

•CONTROLLED      CHARACTER      AND 
WORD  SPACING 


•  INSTANT-START  TIME  BASE 

•  "FULL-CONTROL"  VARIABLE 
WEIGHT  RATIO 

#TWO  TUNE  POSITIONS.  DOT  TUNE 
FOR  TUNING  SSB  TRANSMITTER 

•  SELF-TEST  SWITCH  ALLOWS  OPERA- 
TION OF  KEYER  WITHOUT  KEYING 
TRANSMITTER 

•  USE  WITH  ANY  KEY;  PROVISIONS 
FOR  MANUAL  KEY 

•  POWERFUL  MONITOR,  INCLUDES 
SPEAKER 

•  SHOCK-PROOF  CONNECTORS 
»RF  "PROOFED" 

•  COMPLETE  WITH  SHIELDED  CABLES 
AND  HEAVY  DUTY  CONNECTORS 


RULES  FOR  PARTICIPA  TION  ON  PAGE  128 


J 
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RIG  OF  THE  MONTH 


HAM  RADIO  CENTER 

Announces! 


STOP  IN 

AND 

GET  YOUR 

RIG    OF    THE 

MONTH 

BLANK 


NOW:  Call  your  order  in,  and  we'll  pick  up  the 
tab  for  the  phone  call.  (Minimum  order  ^25.00) 
HOW:  Place  station  to  station  call.  When  phone 
bill  is  received,  forward  copy  along  with  our 
invoice  covering  order  phoned  in,  we'll  send 
refund  check.  DO  NOT  CALL  COLLECT. 

COMPLETE  STOCKS  ALL   NATIONAL  BRANDS 
WE  BUY-SELL-TRADE  USED  EQUIPMENT 

Write  for  Ust 
HAM   RADIO  CENTER,   INC. 

8342  Olive  Bt.,  St.  Louis,  Mo.  63132 
Phone  (314)  993-6060 


RIG  OF  THE  MONTH  RULES 

1 .  All  entries  in  the  contest  must  be  sent  to 
73  Magazine,  Peterborough  NH  03458  on 
official  entry  bianl<s,  unofficial  entry  blanks, 
imitation  entry  blanks,  or  reasonable  fac- 
similres  thereof.  A  sample  entry  blank, 
which  is  not  official,  nor  unofficial,  but  is 
closely  related  to  an  unreasonable  facsimile 
is  illustrated  below.  The  very  best  source  of 
entry  blanks  is  your  friendly  neighborhood 
RIG  OF  THE  MONTH  participating  radio 
distributor.  This  is  the  only  source  of  really 
FB  true-blue  entry  blanks  for  this  contest. 

2.  The  drawing  for  the  RIG  OF  THE 
MONTH  will  be  held  each  15th  of  the 
month  and  all  entries  received  after  that  date 
will  go  into  the  pot  for  the  next  drawing.  If 
you  really  are  hot  for  a  Memory-Matic  8000 
you  would  be  shrewd  if  you  would  make 
sure  that  your  entry  blank  is  received  at  73 
Magazine  between  December  15th  and 
January  1  5th. 

3.  To  be  valid,  an  entry  blank  should  be 
signed  or  Initialed  by  your  local  friendly  (or, 
in  some  cases,  unfriendly)  radio  distribu- 
tor —  the  place  where  you  spend  your 
money  for  ham  gear.  Participating  dealers 
will  have  a  good  supply  of  blanks  —  non-par- 
ticipating dealers  will,  after  your  bugging 
them,  see  the  light  and  start  to  participate. 
The  more  participating  dealers  there  are  the 
better  the  contest  will  be,  obviously. 


RIG  OF  THE  MONTH  ENTRY  BLANK 

Drawing  —  15th  of  Each  Month 


Send  the  rig  to  (if  I  win): 

Name 

Address 


.Call 


City 

Participating  Dealer 

Amt  of  Purchase  $ 
(to  be  refunded) 

LJ  I  am  a  73  Subscriber 


State. 


.Zip 


Salesman. 


LJ  I'd  like  to  subscribe 


Date. 


D  Nuts! 


73  Magazine  is  giving  away,  absolutely  free,  no  strings  attached,  a  rig  each  and  every 
month  -  drawing  on  the  1 5th  —  so  send  in  this  entry  blank.  Blanks  like  this  should  be  available 
from  your  local  participating  dealer  or  from  73.  In  addition  to  the  rig  of  the  month,  the  amount  of 
your  purchase  at  your  dealer  (marked  on  the  entry  blank)  will  be  refunded  in  fuU,  up  to  a  limit  for 
any  one  month  of  $10,000. 
Enclose  self-addressed  stamped  envelope  with  request  for  additional  entry  blanks  from  73. 
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Give  your  signals 
more^^ock  -  per  -  waif  ^ ... 

WITH  THESE  ANTENNAS  FOR  2  METERS 
from   "HAMHEADaUARTERS,  nSA"® 

made  by   t;he  antenna  specialist's  co. 


FOR  MOBILES 

B/8   wave,  for  far  greater   gain   over 
1/4  wave  whip!      56"   overall.      VSR 
1.5:1    or  better  over  full    144-148   MH? 
range.     Waterproof,  shock   resistant   plas- 
tic encased   base  coils.      100   Watt   rating. 
Stainless  steel  springs  and   whips,   nickte 
over   capper  coated   for   higher   conduc- 
tivity, less  heat   loss  of  RF.     Complete 
antenna   unscrews   for  ear  wash,   or   stow- 
ing. 

Prices  include   17  foot  53/U   coax 
cable  with   PL259  connector  attached. 

Two  easier  to^moimt  series: 

SNAP-IN   ■   Drill        a   3/8"    hole  in 
roof,  fender  or  trunk.      Push   mount 
into   hole.      A  snap,   and   it  locks   per- 
manently in  place! 

NO   HOLE   -   The  proven,  practical 
answer  to   no   drilling!      Two   con- 
cealed set   screws  securely   fasten 
this  mount  to  edge  of  trunk   lid. 


DELUXE 


NEW,  LOW  PROFILE! 


Shunt   fed.      Fitt- 
ings  chrome   plat- 
ed  brass.     Solder- 
■less   coax  (»nneciors. 
SNAP  -    IN. 
HIVI-177  S29.95 

NO   HOLE. 
HM  -178  S32.96 

FOR    HAND   HELDS 
Only   6-1/4"    long.      Rugged,  for  rough- 
est  handling!      Bendable,   completely 
insulated,   cannot  be  shorted   out. 
HM-4  .   With  5/16-32  base   to   fit 

Johnson  and   Motorola.   $5.95 
HM-5.     With   PL-259   base.  S5.9S 


Teflon  insulated,  alu- 
minum plated  steel 
mount.   Only  1-3/16" 
high! 
SNAP-IN. 

HM-179         $22.95 
NO  HOLE 
HM-180  $26.96 


,-'£15 


FOR  BASE  STATION 

Use  these   high   performance   beams,   to   concentrate 
your  talk-power  and  squirt  it  for  long  haul!     Covers 
full    144  148   MHz   without  retuning,    with   VSWR    less 
than    1.5:1.      Rugged  construction,  rated  to    100  MPH 
winds.     2KW  PEP.     50   Ohm  for  coax   feed. 

HM-172  HM-173 

4/4  element   stacked   Vagi.        ^'^   element  stacked   Vaqi. 
4'x4'x4'.     5.8   lbs.     S29.95      8'6"   long   x   3.4"   x   3'10" 
9   lbs.  $39.95 

WANT  VERTICAL  POLARIZATION  ? 

Use   HM-185   vertical   mounting  kit  with  either  beam 

$7.45. 

GROUND  PLANES 

Rugged   construction,  for  long   life.      Have   stainless 
steel   radials,  to  withstand   heaviest   ice  loading.      VSWR 
less  than   1.5:1.      Rated    100   Watts.      Inlcude   mounting 
clamp  for  up  to  1-1/4"  CD   masts. 

STANDARD  HM-7A 

1/4  wave  vertical  is  chrome  plated  brass -h  2  MHz  bandwidth 

$8.95 

HIGH  GAIN  HM-17 
1/2  wave  vertical,  for  greater  gain.  Stainless  steel,  with 
nickte  over  copper  coating  for  greater  conductivity,  re- 
duced heat  loss  of  RF,  Full  144-148  MHz  bandwidth. 
Has  receptacle  for  PL-259  coax  plug.  DC  ground  gives 
lightning  protection.   829.95. 

HARRISON  IS  ANTENNA   Ha! 

Complete  stocks  of  cable,  rotators,  fillers,  connectors, 
towers  and  sections,  etc.  Beams  artd  verticals  for  aM_ 
ham  bands,  commercial,  CB,  police,  etc. 

IT  PAYS  TO  DEAL  WITH  THE  SPECIALIST! 


CHARGE  IT! 

On  your  Master  Charge,  or 

Bank  Americard 

Spread  payments  up  to  two  years. 


jT 


PROMPT  ORDER  DEPT.  "^ 

We  carefully  pack  and  ship 

hain  gear,  accessories  and  parts 

to  most  any  part  of  the  world. 

Address  your  orders  to: 

18  SMITH  STREET 

Farmlngdale,  N.Y.  11735 

Or  -  Phone  your  orders  to 

(516)  293-7990 


IT        " 


fson 


ORDER  NOW' 
Or,  ask  for 
literature 


"HAM  HEADOUARTERS,  U.S.A"  ® 


FARMINGDALE,  L.I.    •  MEW  YORK  CITY    *  VALLEY  STREAM 


2265  ROUTE  110 
2  miles  South 
of  LIE  exit  49S 
(516)  293  7990 
OPEN  NITESTILL9P.M. 


8  BARCLAY  STREET 
Near  City  Hall 
BArclaV  7-7922 
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10  SUNRISE  HWY. 
(At  Rockaway  Ave.) 
(516)372  9565 

OPEN  NITES  TILL  10  P.M. 

73  (VIAGAZINE 


MORE 
LETTERS 


the  help  the  most,  especially  now  that 
they  will  be  using  VFO's  at  least  50% 
of  which  will  probably  be  ancient 
drifters  that  are  cheap  and  easy  to 
come  by.  Spend  a  little  time  working 
the  Novice  bands  and  let's  get  them 
started  out  on  the  right  foot. 

Steve  Morgan  WA8QNR 


It  was  very  gratifying  to  see  my 
latest  article  on  SSTV  equipment  in 
print  in  the  September  issue  of  73 
Magazine.  I  am  already  receiving  many 
compliments  on  it  and  that  73  is 
publishing  timely  articles  on  SSTV. 
From  the  correspondence  and  con- 
versations with  chaps  who  are  building 
this  camera  I  have  been  getting  several 
questions  in  regard  to  the  Plumbicon 
deflection  coils. 

In  the  diagram  the  horizontal  sync 
pulse  drawn  near  Q4  is  5  milliseconds, 
not  5  microseconds.  The  vertical  sync 
pulse  drawn  near  the  diode  of  Q6  is 
45  m/W/seconds,  not  45  microseconds. 
In  the  upper  right  hand  paragraph 
above  the  schematic  Fig.  4,  the  third 
sentence  should  read  as  follows:  Each 
horizontal  coil  has  approximately  620 
turns  of  #36  wire.  The  fourth  sen- 
tence should  read;  Each  vertical  coil 
■has  approximately  800  turns  of  #36 
wire. 

I  would  also  like  to  add  that  the 
.050  inch  thick  deflection  coil  form  is 
used  for  the  vertical  coils  during  wind- 
ing. A  form  of  the  same  dimensions 
but  only  .030  inches  thick  is  used  as 
the  window  opening  form  for  the 
horizontal  coils.  This  second  window 
form  was  omitted  from  the  article. 

That  is  about  all  the  comments 
from  K7YZZ  for  now,  Wayne.  See 
you  on  20  SSTV  sometime  soon,  I 
hope. 

Louis  I.  Button  K7YZZ 
Bellevue  WA 


We  have  some  very,  very  dishonest 
fellow  amateurs  on  our  airwaves.  I 
happened  to  be  working  a  very  chirpy 
Novice  lately  and  I  reported  to  him 
what  1  was  hearing.  We  spent  about  30 
minutes  discussing  his  chirp  problem 
and  the  possible  causes  of  it.  He 
reported  that  I  was  the  first  one  to  tell 
him  that  he  had  chirp  and  thanked  me 
for  telling  him.  I  heard  the  same  guy  a 
few  nights  later,  and  his  beautiful  ac 
chirp  was  still  there.  1  called  him  and 
he  did  everything  but  call  me  a  liar, 
saying  he  had  asked  almost  everyone 
whom  he  had  worked  since  our  first 
QSO  and  was  told  his  signal  was  very 
clean,  with  no  trace  of  chirp.  Now  the 
guys  that  he  had  worked  were  either 
lying  to  him  or  very  ignorant,  not  to 
know  a  very  noticeable  chirp  when 
they  hear  one. 

I  just  cannot  believe  these  guys 
would  lie  to  him.  If  my  signal  sounds 
lousy,  I  want  you  to  tell  me  and  I'm 
sure  going  to  tell  you  if  yours  sounds 
lousy,  hopefully  before  the  FCC  does, 
because  that's  the  worst  way  to  find 
out.  So  come  on,  guys,  let's  help  each 
other  out  and  most  of  all  let's  help 
out  the  beginners,  because  they  need 


Nothing  special  {i.e.,  ho  axe  to 
grind)  but  thought  I  would  mention 
that  I  feel  the  Sept.  72  73  just 
received  is  one  of  the  best  balanced 
(opinion,  articles,  scope,  etc.)  to 
date  —  and  real  pro.  appearance. 

Will  Rassbach  WA7GRN 
Seattle  WA 


I  just  thought  I  would  include  a 
little  note  to  let  you  know  that  my 
selection  of  your  magazine  was  not 
just  chance.  I  have  seen  and  read  all 
the  leading  ham  publications.  I've 
even  been  given  a  free  6  month 
subscription  to  C.Q.  As  far  as  I  am 
concerned  they  just  don't  match  up  to 
yours,  for  good,  overall  total  informa- 
tion on  the  "state  of  the  art."  I  enjoy 
the  columns  on  most  all  subjects,  but 
I  would  like  to  see  more  in  the  way  of 
operating  hints  for  Novices.  Like  tips 
on  DXing,  antenna  systems,  and  just 
overall  coverage  for  the  newcomer. 

WiUiam  Armstrong  WN8NKT/4 
Shaw  AFB  SC 


With  reference  to  the  October  issue, 
I  read  with  interest  W2G0M's  ex- 
planation of  how  a  Clapp  oscillator 
works.  It  is  amusing  to  note  that  the 
model  he  develops  couldn't  possibly 
oscillate  without  a  180  degree  phase 
shift,  a  point  he  was  trying  to  refute! 
Although  a  crystal,  by  itself,  can't 
develop  a  ISO  degree  shift,  in  combi- 
nation with  the  other  capacitors  in  the 
circuit  it  can  and  does. 

That  tutorial  article  should  be  in- 
teresting. 

Gilbert  L.BoelkeW3EUP 
West  Seneca  NY 


I'm  with  you  on  the  Amateur 
Extra  Class  license.  While  in  high 
school  in  1925  I  got  a  1st  Class 
Telegraph,  followed  by  a  1st  Class 
Fone.  Worked  at  them  both,  even 
after  I  went  back  to  school  for  an 
engineering  degree  several  years  later. 
Present  call  acquired  in  1932,  Class  A, 
then  Advanced.  Have  worked  over  45 
years  in  amateur  radio,  AM,  SSB,  CW. 
Kept  current  in  all.  Why  should  you, 
I,  or  any  serious,  knowledgeable  ama- 
teur, be  penalized?  I  believe  the  FCC 
action,  sponsored  by  ARRL,  is  dis- 
criminatory. While  I  would  have  no 
trouble  with  the  exam,  including 
code,  I  refuse  to  take  it. 

jf.  A!an  O'Neil  W6GIX 
San  Francisco  CA 


I  am  a  collector ...  I  collect  maga- 
zines devoted  to  amateur  radio.  Mine 
is  not  a  large  or  particularly  exotic 
collection,  but  I  think  you  might  be 
interested  in  a  portion  of  its  contents. 
The  most  expensive  single  copy  I  have 
is  an  Aug.  72  issue  of  "rpt."  I  paid  $6 
for  it,  I  didn't  intend  to  pay  that 
much  for  the  issue,  as  I  was  led  to 
believe  there  would  be  23  subsequent 
issues  included  in  the  price. 

I  also  have  a  similar  issue  of  "FM" 
which  also  seemed  to  cost  a  larger 
amount  than  I  intended  to  pay. 

As  of  this  date,  I  am  not  a  regular 
subscriber  to  73,  I  found  that  several 
years  ago  I  received  several  free  issues 
of  73  after  paying  so  much  for  my 
"FM"  issue;  and,  it  is  said  that  histon/ 
has  a  way  of  "rpf'ing  itself. 

I  doubt  very  much  that  I  will 
continue  to  collect  limited  edi- 
tions .  .  .  they  are  getting  too  expen- 
sive. 

Dave  WB9DNI/WA7GSG 
Aurora  XL 


P.S.  Have  you  heard  about  the  new 
publication  devoted  to  Citizens  Band 
Repeaters?  I  believe  it  will  be  pub- 
lished in  Michigan,  by  a  former  ama- 
teur. 

No,  no  free  issues  of  73  this  time. 
And,  if  you'd  read  73  or  the  Flepeater 
Bulletin  you  would  have  been  warned 
that  special  interest  magazines  are  a 
big  gamble  as  far  as  subscriptions  go. 
Many  thousands  of  amateurs  have 
been  taken  in  the  past  short-lived 
publications.  If  you  watch  73  care- 
fully, you  will  find  that  we  do  not 
recommend  publications  that  look 
like  they  are  not  going  to  be  able  to 
make  it. 

DXer  ti/lagazlne  will  make  it.  We  run 
ads  for  Gus  and  his  nice  little  publica- 
tion because  we  know  that  be  is  going 
to  be  there  and  that  readers  who 
depend  on  73  will  not  be  disap- 
pointed. World  Radio  looks  good  — 
and  Is  fun  to  read.  I  don't  know  how 
Armand  gets  ail  those  interesting  DX 
'stories,  but  he  does.  .  . .  wayne. 

The  FM  bug  is  following  quite 
closely,  I  recently  acquired  an  RCA 
Carfone  CMV-4F  xmtr-rcvr  single  fre- 
quency, presently  on  154  MC  and 
modified  for  12V.  I  plan  to  remove 
the  dynamotor  and  vibrator,  i  have  a 
power  supply  which  is  adequate  for 
base  station  use.  I  also  have  a  manual.  I 
would  appreciate  any  info  concerning 
conversion  to  2  meters. 

Although  I  am  only  a  Novice  I  hope 
someone  can  give  me  a  little  help,  I 
am  working  for  my  General  license 
now. 

Also  1  was  considering  using  the 
Carfone  on  2  meter  CW  by  grid  block 
keying  a  couple  of  xmtr  stages.  Com- 
ments on  this  by  anyone  would  be 
appreciated. 

Richard  L.  Gagnon  WN3RUB 

903  Cedar  St. 

Pocomoke  City  MD  21851 

Corrtinued  on  page  146  . . . 


DECEMBER  1972 


127 


Now...the  most  enjoyable, 

ii-it"f8ir$eif  project 
ofyourlife-aSchober 
Electronic  Organ! 


You'll  never  reap 

greater  reward,  more 

fun  and  proud 

accomplishment, 

more  benefit  for  the 

whole  family  than  by 

assembling  your  own 

Schober  Electronic  Organ. 

You    need    no    knowledge    at    electronics, 

woodwork  or  music.  Schober's  complete  kits 

and  crystal-clear   Instructions  show  you  - 

whoever  you   are,  whatever  your  skill   {or 

lack  of  It)  —  how  to    turn   the   hundreds  of 

quality  parts  Into  one  of  the  world's  most 

beautiful,  most  musical  organs,  worth  up  to 

twice  ttie  cost  of  the  kit. 

Five  superb  models,  with  kit  prices  from 
$500  to  around  $2,000,  each  an  autlienllc 
musical  instrument  actually  superior  to  most 
you  see  In  stores. 

Join  the  thousands  of  Schober  Organ 
builder-owners  who  live  in  every  state  ot  the 
Union.  Often  starting  without  technical  or 
music  skills,  they  have  the  tirpe  of  their  lives 
—first  assembling,  then  learning  to  play  the 
modern  King  of  Instruments  through  our 
superlative  instructions  and  playing  courses. 

Get  the  full  story  FREE  by  mailing  the 
coupon  TODAY  for  the  big  Schober  color 
catalog,  with  all  the  fascinating  details! 


The  .y«^<J^^  Organ  Corp.,  Dept. 

43  West  61st  Street,  New  York,  N.  Y.  10023 

n  Please  send  me  Schober  Organ  Catalog 
n  Enclosed  please  1ind  $1.00  for  12-inoh  L.P. 
record  of  Schober  Organ  music. 

NAME 

ADDRESS 

CITY STATE ZIP 


ANSWER  TO  CROSSWORD  PUZZLE 
on  page  99  of  this  issue 


SOLUTION  TO  CRYPTOGRAM 

on  page  117  of  the  Novennber  issue,  a  quote  from 
W2NSD's  editorial  in  that  issue: 

The  heavy  hand  of  an  Insensitive 
government  has  just  dealt  a  cruel  blow 
to  the  most  exciting  and  fun  aspect  of 
amateur  radio   in  many,  many  years. 

Wayne  Green 


SSB  Converter   CV-S91A:    Get    Upper 
from  any  rcvr  OK  grtd,  w/book     .... 


or    LO(A/er'    Sfdebands 
737.50 


BRAND  NEW  FREQ-SHIFT  TTY  MOWITOR: 
NAVY  OCT-3:  FM  Receiver  type.  freq.  rau&e  1  to  26  MH/ 
in  4  bands,  cont.  tuning.  Crv.'ttal  calJb.  Reads  up  to  1  500  Hz 
deviation  on  buijt.in  VTVM.  Cost  £1100.00  each!  In 
original  box,  with  instruct.  booJt  &  eard,  fob  Mariposa.  Cal 
Min.  signal  needed :  .1  5  mv.  Shpe  wt  1 1 0  lbs 49.50 


HIGH-SENSfTlVriY  WfDE  BAND  RECEIVER 

COMMUNICATIONS  •BUG  DETECTION 
•  SPECTRUM  STUDIES 
38-IOOQ  MHZ  AN/ALR-5:  Consists  of  b^nd  nt-w  tuner/ 
converter  CV'-253/ALR  m  anginal  factory  pack  and  An  exc. 
used,  checked  OK  &  grid  main  receiver  ft-444  modified  for 
120  v_  &0/60  hz.  The  tuner  covers  the  range  in  4  bands; 
each  band  has  its  own  Type  N  Ant.  input.  Packed  with  each 
tuner  iF  the  factory  inspector's  checkout  sheet.  The  one  we 
opened  showed  SENSITIVITY:  l.l  uv  at  38.4  mhz.  0  fl  at 
133  mhz,  5  at  538  mhz.  4^/5  at  778  mhz,  7  at  1  ghz.  The 
receiver  is  actually  a,  30  mhz  IF  ainpl-  with  aU  that  follows, 
including  a  diode  meter  for  relative  signal  strengths;  an 
atten.  eahbrated  in  6  db  steps  to  —74  db,  followed  by  an 
AVC  position;  Pan.,  Video  &  AF  outputs;  switch  select  pass 
of  +200  khz  or  ±2  mhz:  and  SELECT  AM  or  FM!  With 
Handbook  &  pwr.  input  pluR,  all  only      375,00 

CV-253  Converter  only,  good  used  w/book S9.50 

30  MHz  Panadapter  OK  Grid 137,50 


Meas.  Coru.  =59  Grid  DJDDer  2.2- 420  mH^ 


75.00 


NEMS-CLARKE  =1670  FM  Rcvr  55-260  MHi 

like  new 275.00 

WWV  Rcvr/Comoarator  V/i  -  20  MHt.  w/scooe  .  .  275.00 
RECEIVER/COMPARATOR  FOR  60  kHz  WWVL  standard- 
i/.es  to  I  part  in  10  billion  with  inexpensive  oscillators  495.00 


Attention! 
Buyers,  Engineers,  advanced  Technicians: 

We  have  the  best  test-eQuipment  &  oscilloscope 
inventory     in     the    country     so    ask     for    your 
needs  .  .  .  don't  ask   for  an  overall  catalog  .  ,  , 
we  also  buy>  so  tell  us  what  you  have.  Pnce-  it. , 


R.  E.  GOOOHEART  CO.,  Inc. 
Box  1220  GO,  Beverly  Hills,  Calif.  90213 
Phones:  Area  Code  213,  Office  272-5707 


YOUR  CALL 

Please  check  your  address  label  and  mate  sure 
that  it  is  correct.  In  cases  where  no  call  letters 
has  been  turnished  we  have  had  to  make  one  up. 
If  you  find  that  your  label  has  an  EE3*&*  on  it 
that  means  we  don't  know  your  call  and  would 
appreciate   having   it. 
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NEW  NOVICE  REGS 


In  the   Matter  of  Amendment  of 
Part  97  of  the  Commissiors's  Rules  to 
provide   for   expansion    of   the  tele- 
phony segments  of  the  high  frequency 
amateur  bands- 
Adopted;  September  27,  1972; 
Released:  October  2,  1972 
By    the    Commission:    Commissioner 
Johnson  concurring  in  the  result, 

1.  The  Commission  adopted  a  No- 
tice of  Proposed  Rule  Making  in  the 
above  entitled  matter  on  February  24, 
1971,  which  was  published  in  the 
Federal  Register  on  March  6,  1971 
(36  FR  45111.  Interested  persons 
Vffire  Invited  to  file  comments  on  or 
before  June  1,  1971,  and  reply  com- 
ments on  or  before  June  18,  1971, 
respectively.  The  Notice  proposed  to 
expand  the  General-Conditional  Class 
sub-band  operator  privileges  in  four 
amateur  radio  high  frequency  bands, 
to  provide  additional  Amateur  Extra 
and  Advanced  Class  sub-bands  in 
those  high  frequency  bands  where 
they  do  not  exist,  and  to  mat<e  other 
adjustments  to  the  allocations  of  high 
frequency  bands  to  facilitate  the  ac- 
complishment o.f  these  proposals  and 
additionally  to  expand  the  telephony 
sub-allocations  in  the  five  amateur 
radio  high  frequency  bands  from  3.5 
to  29.7  IVlHz. 

2.  Formal  comments  were  received 
from  persons  and  amateur  radio  or- 
ganizations within  the  United  States 
and  foreign  countries.  Many  com- 
ments simply  urge  the  adoption,  or 
the  rejection,  of  the  proposals.  Others 
endorse  certain  proposals  and  request 
that  others  not  be  adopted.  Many 
propose  alternate  frequency  band  allo- 
cation plans.  Since  the  comments  re- 
ceived were  so  numerous,  it  Is  not 
practicable  to  discuss  each  herein. 
However,  every  comment  filed  has 
been  given  careful  consideration. 

3.  Reactions  to  the  proposals  ex- 
pressed in  the  comrrtents,  were  highly 
mixed.  Some,  identifying  themselves 
as  telegraphy  enthusiastis,  opposed 
the  proposal,  usually  citing  the  result- 
ing reduction  in  the  effective  use  of 
the  telegraphy  bands  as  the  reason. 
Others,  identifying  themselves  as  tele- 
phony enthusiasts,  supported  the  pro- 
posal, usually  giving  the  crowded  tele- 
phony bands  as  the  reason.  Propo- 
nents of  both  sides  of  the  issue  agreed 
that  telephony  expansion  would  be  at 
the  expense  of  telegraphy  operation, 
with  the  telegraphers  aruging  that 
their  preferred  mode  of  radiocom- 
munication    would   be   impaired   and 


the  telephony  advocates  aruging  that 
telegraphy  is  outmoded  and  unneces- 
sary. 

4.  All  of  the  HF  bands  from  3-30 
MHz  have  predictable  propagation 
characteristics  depending  on  the 
period  of  the  sunspot  cycle,  season, 
time  of  day,  and  the  onjer  of  the 
frequency  band  itself.  At  times,  some 
bands  are  primarily  useful  for  short- 
distance  radiocommunication,  even 
though  under  those  circumstances  sig- 
nals cross  national  boundaries.  At 
other  times,  even  the  two  main  lower 
frequency  amateur  bands  (3.5,  7.0 
MHz)  become  international  in  charac- 
ter through  long  distance  ionospheric 
propagation  of  signals.  During  the  low 
period  of  the  sunspot  cycle,  con- 
gestion in  the  lower  frequency  bands 
becomes  more  critical  as  the  maxi- 
mum usable  frequency  (iVIUF)  de- 
creases. Bands  above  14  MHz,  are 
generally  considered  international  in 
nature  by  reason  of  long  distance 
propagation  of  signals  in  these  bands 
for  a  large  percentage  of  the  time. 

5.  A  considerable  number  of  conrv 
ments  were  received  from  organiza- 
tions located  in  other  countries,  and  a 
delegation  from  one  country  paid  an 
official  visit  to  the  Commission  to 
discuss  the  ramifications  of  the  No- 
tice. The  comments  and  information 
of  other  countries  are  worthwhile,  and 
provide  an  added  insight  to  what  is 
normally  considered  a  domestic  mat- 
ter. It  is  recognized  that  there  are  no 
formal  internationally  agreeed  sub- 
allocation  plans  which  reserve  certain 
portions  of  any  of  these  bands  for  one 
type  of  emission  or  the  other.  There 
are,  however,  "gentlemen's  agree- 
ments" among  amateurs  in  various 
parts  of  the  world  (Region  1  in 
particular)  which  have  worked  out 
well  in  practice  in  maintaining  order 
and  providing  efficient  utilization  of 
the  various  amateur  bands.  Only  a  few 
countries,  having  large  numbers  of 
amateurs,  provide  sub-allocations  in 
domestic  regulations.  The  inter- 
national Radio  Regulations,  to  which 
the  United  States  is  a  signatory  ad- 
ministration, provides  only  band  allo- 
cations to  the  Amateur  Radio  Service 
for  the  three  Regions.  In  reaching  a 
judgment  on  a  matter  with  implica- 
tions which  could  result  in  a  lessening 
of  international  good  will  among  ama- 
teurs, as  well  as  a  reduction  of  effi- 
ciency of  utilization  of  the  spectrum, 
we  would  be  doing  amateurs  generally 
a  disservice  were  we  to  disregard 
physical     phenomena.     Certainly    we 


would  be  short-sighted  if  we  totally 
disregarded  opinions  such  as  that  of 
the  International  Amateur  Radio 
Union,  Region  1  Division,  which 
pointed  out, 

'The  downvnard  shift  to  14,150 
kHz  will  cause  severe  interference 
to  operation  in  Region  1.  With  the 
high  power  and  large  number  of  US 
stations  it  will  not  be  possible  for 
foreign  stations  to  operate  above 
14,150  kHz  when  propagation  con- 
ditions enable  USA  stations  to  be 
heard.  The  consequent  move  down- 
ward in  frequency  by  Region  1 
Telephony  stations  will  undoubted- 
ly cause  breaches  of  the  voluntary 
lARU  Region  1  band  plans  which 
have  been  in  satisfactory  operation 
for  a  number  of  years." 
A  similar  opinion  was  expressed  by 
the  Radio  Society  of  Great  Britain 
and  others. 

6.  Therefore,  we  conclude  that  a 
significant  expansion  of  the  telephony 
segments  within  the  high  frequency 
amateur  bands  would  be  at  the  ex- 
pense of  the  telegraphy  segments. 
Furthermore,  we  are  of  the  opinion 
that  the  traditional  amateur  tele- 
graphy radiocommunication  mode 
must  not  be  compromised.  The 
rationale  for  this  conclusion  is  well 
summarized  in  a  quotation  from  a 
letter  to  the  Chairman  of  the  Commis- 
sion from  the  Director  of  the  Office 
of  Telecommunications  Policy; 

"While  the  use  of  CW  radio  tele- 
graph communications  has  been  re- 
placed in  most  radiocommunica- 
tions  services  with  more  sophisti- 
cated techniques  over  the  years, 
this  is  not  considered  sufficient 
reason  to  justify  the  curtailment  of 
such  operations  among  U.S.  ama- 
teurs. Knowledgeable  communica- 
tors agree  that  when  other  types  of 
high  frequency  radiocommunica- 
tions  fail  CW  transmissions  are  like- 
ly to  get  through.  Thus,  even 
though  other  techniques  might  be 
relied  on  first,  it  still  would  be  wise 
to  retain  a  pool  of  U.S.  citizens 
skilled  in  CW  operations  as  a  re- 
source in  reserve.  Amateur  opera- 
tors, with  their  past  superb  record 
of  serving  the  public  interest  when 
needed,  are  considered  the  best 
means  for  preserving  this  skill." 

7.  We  find  that  amateurs  have  been 
resourceful  in  effectively  operating  in 
the  overcrowded  high  frequency 
bands.  The  vest  majority  have  adopted 
spectrum  conservation  receiving  and 
transmitting   techniques.    The   nearly 
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universal  incorporation  of  suppressed 

or  reduced  carrier  types  of  SSB  emis- 
sion and  other  frequency  conserving 
capabilites,  such  as  highly  selective 
receivers  and  directional  antennas,  has 
permitted  more  operators  to  conduct 
reliable  radiocommunication  over 
greater  distances.  Nevertheless,  the 
question  of  how  the  existing  high 
frequency  amateur  bands  can  accon> 
modate  even  a  relatively  modest  in- 
crease in  the  number  of  stations  is 
now  clearly  in  vievj.  As  evidenced  by 
the  petitions  and  comments,  even  the 
present  number  of  amateurs  auth- 
orized for  telephony  emissions  on  the 
high  frequency  bands  at  times  far 
exceeds  the  capacity  of  the  allocated 
A3  and  F3  emission  segments.  We  see 
no  technological  developments  on  the 
horizon  to  enable  more  simultaneous 
telephony  amateur  radiocommunica- 
tion within  the  present  sub-alloca- 
tions, although  this  is  in  itself  a 
challenge  to  amateurs.  Any  proposed 
amendment  to  Article  5  (spectrum 
allocation)  of  the  International  Radio 
Regulations  to  allocate  additional  por- 
tions of  the  high  frequency  spectrum 
to  the  Amateur  Radio  Service,  are  at 
best  some  years  in  the  future  and  only 
speculative.  The  only  practical  solu- 
tion appears  to  be  one  of  limiting 
access  to  the  more  crowded  bands 
only  to  higher  class  licensees.  Until 
such  time  as  this  becomes  necessary, 
amateurs  are  encouraged  to  utilise 
other  emissions  and  frequency  bands 
during  times  of  severe  overcrow/ding 
of  the  telephony  segments.  Further- 
more, we  strongly  urge  that  the  VHF 
and  UHF  bands  be  utilized  for  all 
local  radiocommunication;  that  the 
minimum  power  rules  be  strictly  ob- 
served to  minimize  interference;  that 
full  carrier  double  sideband  emission 
not  be  used  in  the  lower  four  HF 
bands  except  in  an  emergency;  and 
that  all  amateurs  exercise  good  judg- 
ment and  restraint  when  selecting  a 
frequency  and  emission  for  their  oper- 
ation. 

8.  Accordingly,  we  conclude  that 
the  high  frequency  spectrum  availabfe 
to  the  Amateur  Radio  Service  does 
not  allow  treatment  which  wouid  sig- 
nificantly alleviate  the  problem  of 
overcrowding  in  telephony  radiocom- 
munication through  expansion  of 
sub-band  allocations.  We  are  of  the 
opinion  that  a  small  increase  for  tele- 
phony operation  in  the  3.5  and  7.0 
MHz  bands  can  be  accommodated 
without  causing  a  serious  deteriora- 
tion in  telegraphy  operation.  We  be- 
lieve any  telephony  expansion  of  the 
14.0  MHz  band  would  result  in  a 
serious  degradation  to  non-voice 
radiocommunication,  and  no  expan 
sion  is  adopted.  Numerous  comments 
from  amateurs  outside  the  United 
States  express  opposition  to  any  tele- 


phony expansion  by  the  United 
States,  particularly  in  the  14.0  MHz 
band.  Should  U.S.  licensees  be  permit- 
ted to  operate  in  the  unofficial,  but 
widely  observed,  non-US  telephony 
sub-band  between  14.1  and  14.2  MHz, 
they  predict  a  movement  by  non-US 
telephony  stations  into  the  14,0  to 
14.1  IVlHz  segment,  causing  a  deter- 
ioration in  telegraphy  radiocom- 
munication and  a  general  breakdown 
in  inter- Reg  ion  cooperation.  This 
must  not  take  place.  We  also  find  the 
21.0  and  28.0  MHz  frequency  hands 
not  to  be  sufficiently  crowded  to 
warrant  an  expansion  of  the  tele- 
phony segments. 

9.  Comments  from  Canadian  ama- 
teurs express  concern  for  the  resulting 
impact  of  expansion  of  the  telephony 
segments  available  to  US  amateur  be- 
low 3.8  MHz.  In  addition  to  the  2.8  to 
4.0  MHz  telephony  sub-band  author- 
ized for  both  US  and  Canadian  ama- 
teurs, they  are  also  permitted  3725  to 
3800  kHz.  This  concern  is  expresed 
in  the  comments  from  the  Director  of 
the  Canadian  Division  of  the 
American  Radio  Relay  League.  Al- 
though we  do  not  agree  entirely  with 
the  implied  necessity  for  Canadian 
amateurs  to  operate  in  different  sub- 
bands,  their  comments  are  taken  into 
accou  nt. 

"Canadian  amateur  operators  have 
always  made  extensive  use  of  the 
3.5  MHz  band.  The  size  of  the 
country  and  the  low  density  of 
population  have  precluded  the  use 
of  other  frequencies,  such  as  144 
MHz.  since  they  did  not  provide 
adequate  coverage.  It  is  perhaps  the 
most  widely  used  amateur  band  in 
Canada  for  internal  communica- 
tion, in  spite  of  the  fact  that  25 
kHz,  (3725-3750  kHz)  are  shared 
with  American  Novice  operators. 
While  Canadian  voice  operation 
could  and  undoubtedly  would  be 
moved  to  some  lower  portion  of 
the  band  such  as  3650-3700  kHz, 
in  order  to  avoid  Novice  inter- 
ference, there  would  be  less  space 
available  for  other  modes  as  a 
result ..." 

10.  The  Notice  proposed  3750  to 
3775  kHz  for  Amateur  Extra  Class 
and  3775  to  3875  kHz  for  Amateur 
Extra  and  Advanced  Classes,  an  ex- 
pansion of  50  kHz  for  telephony 
privileges.  The  American  Radio  Relay 
League,  and  others,  recommend  an 
expansion  of  only  25  kHz,  limited  to 
Amateur  Extra  Class  operators  only. 
This  would  authorize  some  12 
thousand  higher  class  licensees  to 
operate  within  the  3775-3800  kHz 
sub-band.  In  recognition  of  the 
Canadian  operators'  comments,  we  are 
of  the  opinion  that  the  American 
Radio  Relay  League  recommendation 
is  a  workable  compromise,  and  we  are 


therefore  adopting  it. 

1 1.  We  conclude  that  the  7.0  MHz 
telephony  sub-band  can  be  expanded 
as  proposed  to  the  extent  of  permit- 
ting A3  operation  between  7150  and 
7200  kHz.  While  the  comments 
heavily  favor  the  adoption  of  this 
proposal,  objections  were  also  made, 
although  to  a  lesser  extent,  by 
Canadian  amateurs,  because  telephony 
operation  is  authorized  in  Canada  by 
the  Department  of  Communication 
for  the  same  segment.  Since  the  ex- 
panded telephony  segment  of  7150  to 
7200  kHz  have  been  heavily  utilized 
for  Novice  Class  Al  operation,  and 
since  only  a  limited  number  of  higher 
class  licensees  will  be  permitted  to 
operate  within  the  new  telephony 
segment,  the  expansion  is  acceptable. 
As  a  result  of  this  action,  the  Novice 
band  is  relocated  to  7100  to  7150 
kHz. 

12.  The  proposal  to  provide  a 
telephony  sub-band  below  7100  kHz 
for  contacts  with  stations  in  Region  1 
and  3,  is  not  being  adopted. 
Numerous  comments  pointed  out  that 
the  proposal,  if  adopted,  would  make 
inter-regional  radiocommunication 
with  foi-eign  stations  occupying  these 
frequencies  more  difficult  since  Re- 
gion 2  stations  would  overload  the 
segment.  The  proposal  to  permit 
telephony  operation  between  7075 
and  7100  kHz  for  American  stations 
located  outside  of  Region  2  is  adop- 
ted, however. 

13.  In  the  interest  of  encouraging 
beginning  amateur  operators  to  gain 
experience  in  telegraphy  radiocom- 
munications,  a  new  Novice  privilege 
segment  is  adopted  for  28.100  to 
28.200  kHz.  Observations  indicate 
that  the  segments  21.200  to  21.250 
MHz  and  145-147  MHz  are  lightly 
occupied  for  Novice  operation  and  are 
therefore  deleted.  In  light  of  these 
changes,  and  because  of  the  relocation 
of  the  Novice  7.0  MHz  sub-band,  the 
requirement  that  the  transmitter  be 
crystal  controlled  is  removed.  We  are 
of  the  opinion  that  the  technical  state 
of  the  art  for  calibrated  variable  fre- 
quency generating  devices  in  the  Ama- 
teur Service  permits  this  change  and 
re-crystalling  of  the  many  thousands 
of  Novice  Class  transmitters  is  unwar- 
ranted. Additionally,  this  will  enhance 
the  operating  effectiveness  of  Novice 
operation  through  reduction  of  inter- 
ference and  increased  operating  flexi- 
bility. Since  the  distinctive  "N"  de- 
signator in  a  Novice  Class  call  sign 
prefix  is  easily  recognized  in  the  Ser- 
vice, Novice  operators  are  cautioned 
to  observe  strictly  the  authorized  fre^ 
quency  sub-allocations  for  Novice 
Class  licensees.  While  amending  para- 
graph 97.7(d),  we  revise  the  wording 
for  the  75  watt  povrer  limitation  to 
generalize  its  application  to  other  am- 
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plifying  devices  in  addition  to  vacuum 
tubes. 

14,  As  pointed  out  by  3  number  of 
respondents,  the  28  MHz  frequency 
band  does  not  offer  itself  to  providing 
meaningful  exclusive  operating  seg- 
ments for  upgrading  incentives  since 
the  frequency  availability  problem  is 
not  of  comparable  magnitude  as  that 
encountered  on  the  other  high  fre- 
quency bands.  For  this  reason,  the 
proposed  establishment  of  exclusive 
operating  frequency  privileges  for 
Amateur  Extra  Class  and  Advanced 
Class  licensees  is  not  adopted.  With 
thousands  of  amateur  radio  operators 
upgrading  to  Amateur  Extra  Class  and 
tens-of-thousands  upgrading  to  Ad- 
vanced Class,  while  the  nunnber  of 
General  and  Conditional  Class  Ircen- 
sees  is  decreasing,  adjustments  to  the 
sub-band  allocations  must  be  made  in 
order  to  retain  the  incentive  principle. 
Additional  adjustments  mill  be  made 
periodically  in  the  future  as  the  up- 
grading movement  continues.  Alloca- 
tions follow  a  pattern  of  apportion- 
ment of  the  telephony  segments  into 
three  sub-bands  in  the  case  of  3.5 
MHz  and  21.0  MHz;  one  restricted  to 
Amateur  Extra  exclusively;  one  re- 
stricted to  Amateur  Extra  and  Ad- 
vanced; and  one  available  to  General/ 
Conditional  and  Extra/Advanced. 
These-sub-band  apportionments  are 
determined  by  considering  the  nun> 
ber  of  individual  licensees  in  each 
group  having  privileges  to  each  sub- 
band  weighted  in  favor  of  the  higher 
classes.  Proposed  telephony  sub-bands 
restricted  to  the  Amateur  Extra  Class 
in  the  7.0  MHz  and  14.0  MHz  bands 
are  not  adopted  because  the  applica- 
tion of  the  apportionment  pattern  to 
these  smaller  telephony  segments 
would  result  in  Amateur  Extra  Class 
sub-bands  so  small  as  to  be  practically 
useless. 

1 5.  Comments  received  in  response 
to  the  proposed  reduction  in  the 
Amateur  Extra-restricted  telegraphy 
sub-band  were  almost  entirely  op- 
posed. Reasons  cited  included  obser- 
vations to  the  effect  that  the  proposed 
10  kHz  sub-band  was  too  small  to  be 
meaningful,  and  that  the  restricted 
telegraphy  sub-band  was  their  primary 
incentive  for  upgrading.  We  find  these 
comments    persuasive    and    in    agree- 


ment with  our  own  observations.  The 
proposal  is  not  adopted  herein,  and 
the  sub-band  remains  at  25  kHz. 

16.  We  find  the  attached  amend- 
ments to  the  rules  are  necessary  and 
desirable  and  in  the  public  interest. 
Authority  for  adoption  of  these 
amendments  is  contained  in  Sectior)S 
4fi)  and  303  of  the  Communications 
Act  of  1934  as  amended. 

17.  Accordingly,  IT  IS  ORDERED, 
that  effective  November  22,  1972, 
Part  97  of  the  Commission's  Rules  is 
AMENDED  as  set  forth  in  the  at- 
tached Appendix. 

18.  IT  IS  FURTHER  ORDERED, 
that  in  addition  to  the  fifteen  petitions 
set  forth  in  the  heading  to  the  pro- 
ceeding, the  pending  petition  of  Mr. 
Frederick  J.  Hagen,  filed  February  1, 
1971,  RM-1748;  and  the  pending  peti- 
tion of  Mr.  George  W.  Flyer,  filed 
November  t,  1971,  RM-1873;  and  the 
pending  petition  of  Mr.  William  G. 
Welsh,  filed  November  8,  1971, 
RM-1880,  have  been  fully  considered 
and,  to  the  extent  that  they  are  at 
variance  with  the  rule  changes  adop- 
ted, they  are  DENIED. 

19.  IT  IS  FURTHER  ORDERED, 
that  this  proceeding  IS  TERMINA- 
TED. 

Federal  Communications  Commission 
Ben  F.  Waple 
Secretary 
Attachment 

NOTE.  Rule  changes  herein  will  be 
covered  by  T.S,VI(72I-1, 

APPENDIX 
Part  97  of  the  Commission's  Rules  is 
amended  as  follows: 
1.  Section  97.7(a)  and  table,  subpara- 
graphs (d)(1|  and  (d)(2)  are  revised  to 
read  as  follows; 
§97.7  Privileges  of  operator  license 

(a)  Amateur  Extra  CIsss  and  Ad- 
vanced Class.  All  authorized  amateur 
privileges  including  exclusive  fre- 
quency operating  authority  in  accor- 
dance  with  the  following  table; 
FREQUENCIES  CLASSOF 
LICENSE 

3500  -3525  kHz  AUTHORIZED 

3775-3800  kHz 

7000-7025  kHz 

14000-14025  kHz        Amateur  Extra 
2TOOO-21025kHz        Only 
21250-21270  kHz 


3800-3890  kHz 

7150-7225  kHz 

14200-14275  kHz        Amateur  Extra 

21270-21350  kHz        and  Advanced 

50-50.1  MHz 

(d)  Novice  class.  Those  amateur 
privileges  designated  and  limited  as 
follows; 

(II  The  power  input  to  the  trans- 
mitter final  amplifying  stage  supplying 
radio  frequency  energy  to  the  antenna 
Shall  not  exceed  75  watts,  exclusive  of 
power  for  heating  the  cathode  o(  a 
vacuum  tube(s). 

(2)  Radio  telegraphy  is  authorized 
in  the  frequency  bands  3700-3750 
kHz,  7100-7150  kHz  (7050-7075 
kHz  when  the  terrestrial  location  of 
the  station  is  not  within  Region  2), 
2  1,100-21  ,200  kHz,  and 
28,100-28,200  kHz,  using  only  t/pe 
A]  emission. 

2.  In  Section  97.61,  the  table  in 
paragraph  |a}  is  amended  and  IbXlOl 
is  added  to  read  as  follows; 

§  97.61 .  Authorised  frequencies  and 
emissions 

la) 

Frequency  band  Emissions  Limlta- 
tions(see 
paragraph 
kHz  (bl) 

1800-2000  A1,A3        1,2 

3500-4000  A1 

3500-3775  Fl 

3775-3890  A5,F5 

3775-4000  A3,F3        4 

700,0-7300  Al  3,4 

7000-7150  Fl  3,4 

7075-7100  A3,F3         10 

7150-7225  A5,F5         3,4 

7150-7300  A3,F3         3,4 

14000-14350  Al 

14000-14200  Fl 

14200-14275  A5.F5 

1 4200- 14350  A3,F3 

ywwz 

21.000-21.450  Al 
21.000-21.250  Fl 
21.250-21.350  A5,F5 
21.250-21.450  A3,F3 
28.000-29.700  Al 
28.000-28.500  Fl 
28.500-29.700    A3,I=3,A5,F5 

(b( 

(10)  The  use  of  A3  and  F3  m  this 
band  is  limited  to  amateur  radio  sta- 
tions located  outside  Region  2. 


AUTHOR'S  CORRECTION 

On  page  82  of  the  November 
73,  in  the  article  "Frequency  Syn- 
thesizer III,"  Fig.  13  contains  an 
error.  One  solder  pad  was  shown 
merging  with  a  wire  (see  detail  at 
left).  There  should  be  no  connec- 
tion between  them,  as  at  the  right. 
.  .  .K20AW 
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NEW  BIPOLAR  MULTIMETER: 
AUTOMATIC  POLARITY  INDICATION 


Model  ES  21  OK 

Displays  Oiints,  Volts  or  Amps  in  5  ranges 
Voltage  from  100  Mv  to  500  V  •  Resistance 
from  100  Olims  to  1  Megohm.  •  Current  from 

100  Micro  Amps  to  1  Amp $77.00 

Case  extra;  $12.50     (Optional  probe)S  5.00 


DIGITAL  FREQUENCY  COUNTER: 


ES  220K  —  Line  frequency  time  base.  1  KHz 
resolution.  5  digit:  $69.50  Case  extra:  $10 

ES  221K  -  Crystal  time  base.  100  Hz  resolu- 
tion. 6  digit:  $109.50  Case  extra:  $10.00 

DIGITAL  CLOCK: 


ES112K/I24K  •  12hr.  or  24  hr.  clock. $46.95 
Case  extra:  Walnut  $12.00  •   Metal  $  7.50 


Dependable  solid  state  components  and  circuitry. 
Easy  reading,  7  segment  display  tubes  with  clear, 
bright  numerals.  These  products  operate  from  117 
VAC,  60  cycles.  No  moving  parts.  Quiet,  trouble  free 
printed  circuit. 

Each  kit  contains  complete  parts  list  with  all  parts, 
schematic  illustrations  and  easy  to  follow,  step  by 
step  instructions.  No  special  tools  required. 

ORDER  YOURS  TODAY: 

Use  your  Mastercharge  or 

Banl^americard 

Money  Back  Guarantee 

506  Main  St.,  El  Segundo,  Ca.  90245 
(213)  772-5176 


30  HZ  SELECTIVITY 

•DRAIVtATIC  IMPROVEMENT  FOR 
TRAIMSCEIVERSONCW 

•BANDWIDTH  CONTINUOUSLY 
VARIABLE 


NEWQ-BOX 
ONLY  $17.95 

Ready  to  use.  Add 
$1.00  for  shfpping  in 
USA.  {Calif,  residents 
add  5%  saiestax.) 


Don't  confuse  our  new  Q-Box  with  old  fashion- 
ed audio  filters!    It  has  no  coils,  insertion  loss, 
or  oscillation.    Instead,  it's  a  transistorized  AC- 
TIVE FILTER  variable,  to  match  conditions, 
from  30  HZ  C3dB  bandwidth)  to  a  flat  response 
SOO  Hz  center.    40  dB  skirts.   Plugs  into  rcvr 
phone  Jack.     Output  for  phones  (1000  ohms 
or  more)  or  external  amp.    4"x3  'xlVj". 
Order  today  and  see  what  30  Hz  selectivity 
wiU  do  for  your  reception! 

Sold  with  10  day  moneytaack  guarantee. 
One  year  warranty.    Send  postcard  for 
free  brochure.    Dealer  inquiries  invited. 


AUTEK 
RESEARCH 


BOX  1494A 
CANOGAPARK, 
CALIF.  91304 


KITS 


Sub-Audible  tone 
Decoder  S9,95 


encoder  $g.95 


•  Compatible  with  afl  gub-audijlf;  rone  ^systems  such  as 

Private  Line,  Channel  Guard,  Quiet  Channel,  etc. 

•  Glass  epDxy  PCB  s  &  silicon  xstrs  throughout. 

•  Any  reeds  except  special  dual  coil  tyijes  may  be  used: 

Motorola,  G.E.,  RCA,S.D.L.,  Branico.  etc. 

•  Ail  are  powered  by  7  2  vdc. 

•  Use  on  any  tone  frequency  67  H?  to  250  H? 

•  SmaM  si?e  1 .5  x  4  x  ,75" 

•  All  parts  inciurted  except  reed  and  reed  socket 

•  Postpafd       Calif_  residents  add  5%  sales  tax 

COMMUIMICATIONS  SPECIALISTS 

P.O.  Box  153BreaCA  92621 


E)lgipet-60 


Frequency 

Counter 

I KHZ-60  MHz 

(130-760  MHz  wilh  opliortal  converter} 

only  «299 


\z.  (jr  1  JO-ILU  VlHi  wf>pn 
I  of  t  kHcar  1  Hi  (at  1  m, 
i^C  w.ith(c-n(jleie  rtVe  [Odd 

!e\    And  thi>  iiho|p  unil  i    d 


A  ■firequencv  counter  wiih  a  range  of  1  kH^  t-c 
uwd  with  our  DJpipfi-160  t:onveriE!r*,  With  i  re 
or  1  5.  gate  times).  It  can  be  operated  on  sither 
protection.  Plus  a  siability  aging  latiH  of  I  part  in 
mare  7"  deep  by  2'.'/'  high' 

Superb  precision  quality  at  LESS  THAN  KIT  PRICES  Call  or 
write  for  literature  and  trade  in  or  our  LOW  INTRODUCTORY  PRICE. 
1  YEARWARRAMTV 


AMATEUR-WHOLESALE  ELECTRONICS 

8S17S.W.  129  TsfTsce,  Miafni\  FI33J56i 

Difys  (305)  233-3631 

Nights-Weskemls  (305)  eS6-}347 
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Price  -  S2  per  25  words  for  non  tommeTciyl 
ads,  SI  0  per  25  words  f  tjr  business  ventti  res.  No 
display  ads  or  agency  discount.  Include  v^^ur 
check  wiih  orde'C 

Deadline  fof  ads  is  the  Isi  of  the  month  tiivo 
months  prior  tq  publication.  Fo*  example 
Jsnusry  1st  is  the  deadline  for  the  M^rch  issue 
uvhich  will  be  nriarled  on  the  10th  o1  Febrjgry, 

Type  copy.  Phra^  and  punctu^ie  exactly  ^i 
VfHJ  wish  it  to  appear.  No  sll-capilal  9d$. 

We  ivMI  be  th&  jud^e  of  sujiabilitv  Ot  ads.  Our 
responiibJIity  lof  errors  extends  only  to  print- 
ing a  COrrecc  3(1  m  a  Idter  i£Siie. 

For  SH  extra  we  can  maintain  a  reply  box  for 
vou. 

Wc  canrvot  check  into  each  advertiser,  so  Caueat 
Empior  .  .  . 

"SUPER  COUNTER"  ....  to  160 
MHz,  five  digit,  AC/DC,  4,5  lbs.,  a 
professional  grade  counter  by  Ml  IDA, 
"The  H.P.  of  Japan."  S349  with  1 
year  warrantee.  SASE  for  more  info. 
NHE  Communications,  Bob  Brunkow, 
(206-747-8421),  15112  S.E.  44th, 
Bellwue.WA,  98006. 

YOUR  CALL  LETTERS.  Two  sets, 
for  windshield  and  rear  glass.  Smart 
white  letters  with  red  outline.  Easily 
installed  pressure  sensitive  decals. 
$1.00,  postage  paid,  anywhere.  Satis- 
faction guaranteed.  Lake  Jordan  Ar- 
tists, Slapout  A  L  36092. 

WAITED:    Old   Radio  Transcription 

Discs.  Any  size  or  speed.  Send  list  and 
details  to  Larry  Kiner,  W7FIZ,  7554 
132nd  Ave  N.E..  Kirkland,  Wash. 
98033. 

MERRY    XMAS    and    HAPPY    NEW 

YEAR  from  W0CVU.  Heard  around 
the  world  since  1913. 

.N.Y.C.  IL4MS  NEEDED:  Volunteers 
to  operate  new  modern  KW  amateur 
station  part  time  during  Tue— Sat 
10-4,  Sunday  1—6  demonstrating  to 
public.  Have  time  -  want  to  help 
young  people?  Here's  your  thing  - 
Call  Bob  Reiley,  Hall  of  Science  of  the 
City  of  New  York,  Box  1032, 
Flushing,  N.Y.  11352.  Phone 
212-699-9400. 

FOR  SALE:  JOHNSON  6N2 
Thunderbolt,  excellent  -  $475.00. 
Prefer  pick  up.  Want  G onset  903 A  or 
g03A  MK  II,  Jim  W1VYB  (617) 
922-3850. 

22nd  ANNUAL  DAYTON  HAMVEN 
TION  will  be  held  on  April  28,  1973 
at  Wamp  let's  Dayton  Hara  Arena. 
Technical  sessions,  exhibits,  hidden 
transmitter  hunt,  flea  market,  and 
special  program  for  the  XYL.  For  info 
write  Dayton  Hamvention,  Dept.  7, 
Box  44,  Dayton,  Ohio  45401. 


HAVE  1  GOT  A  DEAL  FOR  YOUl 
Unusual  values  full  reconditioned 
guaranteed  equipment.  Listed  alpha- 
betically by  manufacturer.  Drake  2B 
S169,  2IMT  $109.  RV4  S79,  TR4 
8429,  TR6  S395.  Galaxy  300  with 
supply  S149,  GT550  both  supplies 
$395,  R  F  550  $49.  Gonset  Commu  ni- 
cator  IV  (six)  $99.  Hallicrafters  NT  37 
$149,  SX101A  $149.  Hammarlund 
HQ170C  $149,  HQ170A/VHF  $199. 
Heath  SB301  CW  Filter  SI 99.  Military 
R  39CA/URR  S495.  National  NCX5 
Both  supplies  S349,  NC173  $69. 
Swan  260  $295.  Tempo  DC1A  $69, 
Tempo  2000  Linear  $339,  Lots  more. 
Get  complete  listing.  New  Drake, 
Galaxy,  Hallicrafters,  HyGain,  Kerv 
wood,  Newtronics,  Regency,  Tempo. 
Stan  Burghardt,  Box  73,  Watertown, 
S.D.  Phone  605-886-3767. 

S229.95  GETS  YOU  30  Watt  5  chan- 
nel base  station  on  94  Simplex:  Mikes 
S13.00  Extra.  Send  Money  Orders  to: 
H  &  B  Sales,  P.O.  Box  168,  Brooklyn, 
New  York  11228. 

TECH  MANUALS  for  Govt  surplus 
gear  only  36.50  each:  R-3a8/URR, 
R-389/URR,  R-390/URR,  R-220/ 
URR,  R-274/FRR,  CV-591AyURR, 
ALR-5,  URM-25D,  TT-63A/FGC. 
W3IHD,  4905  Roanne  Drive,  Washing- 
ton DC  20021. 

BRAND-NEW  4  channel  Hi-Band  G.E. 
Master  Royal-Pro  transceiver  35  Watts 
Solid-State  trunk  mount  low  split 
132-151  mhz.  4-TX  lcomand6-RX 
crystals  for  2mfm.  S8O0.00.  J. A. 
Smith,  P.O.  Box  2065,  Newburgh 
N.Y,  12550.  Tel  914-562-4300  or 
914-562-2285. 

STANDARD  826m  2  meter  FM  12 
channels  6  with  xtals  plus  sub-audible 
tone  encoder  and  reed  and  base  sta- 
tion power  supply.  All  A-t  condition. 
$250.00.  J.A.  Smith,  P.O.  Box  2065, 
Newburgh  N.Y.  Tel.  914-562.4300  or 
914-562-2285. 

REPEATER     IDEN'HFIER:      1  TO 

V.A.C;  I.D.'s  each  transmission;  with 
auto-hold;  programmed  with  your  call 
in  matrix:  $60;  W9BLR,  9434  W. 
Wlitchelt,  West  Allis,  Wisconsin  53214. 

CLEANING  HOUSE:  Digitec  digital 
voltrtKter  model  201  $40;  TS268  $5; 
Many  other  items;  J.  Buckler,  29 
Parkview  Drive,  plains  PA  18705. 

HOOSIEK  ELECTRONICS  -  Your 
ham  headquarters  in  the  heart  of  the 
Midwest  where  only  the  finest  ama- 
teur equipment  is  sold.  Individual, 
personal  service  by  experienced  and 
active  hams.  Factory-authorized  deal- 
ers for  Drake,  Regency,  Standard, 
Ten-Tec,  Hy-Gain,  CushCraft,  Ham-M, 
plus  many  more.  Orders  for  in-stock 
merchandise  shipped  the  same  day. 
Write  today  for  our  quote  and  try  our 
personal,  friendly  Hoosier  service. 
Hoosier  Electronics,  R.R.25,  Box  403, 
Terre  Haute,  Indiana  47802. 


SAROC  Eighth  National  Conven- 
tion —  the  PRESTIGE  convention  at 
the  Flamingo  Hotel  Convention  Cen- 
ter, Las  Vegas,  Nevada  89109, 
January  4  through  7,  1973.  SAROC 
special  room  rate  SI  5.00  plus  tax,  per 
night,  single  or  double  occupancy, 
only  500  rooms,  so  get  your  accom- 
modations request  in  early.  Advance 
Registration  $10.00  per  person.  Regis- 
tration and  eyeball  session  on  Thurs- 
day. Seminars,  Meetings,  Exhibits, 
open  Friday  and  Saturday.  SAROC- 
SWAN  Electronics  Social  Hour,  Fri- 
day. Ladies  Program,  Saturday. 
SAROC  Sixth  National  FM  Confer- 
ence, Friday  and  Saturday.  SAROC- 
HY-GAIN/GALAXY  Cocktail  Party, 
with  Leo  W0GFQ,  at  the  Organ, 
Saturday.  SAROC  Buffet  Hunt  Break- 
fast, with  Champagne,  Sunday.  Ad- 
vance Registration  with  Sergio 
Franchi  Flamingo  Midnight  Show, 
two  drinks  $17,00  per  person.  Ad- 
vance Registration  with  Sergio 
Franchi  Flamingo  Dinner  Show,  no 
drinks,  S21 .00  per  person.  SAROC  Jet 
Roundtrip  Vacation  Package  Plan  in- 
cludes airfare,  deluxe  Flamingo  Hotel 
Room  for  three  nights,  SAROC  Ad- 
vance Registration  with  Flamingo  Ho- 
tel Dinner  Show:  via  United  Airlines 
departure  cities;  Baltimore/ 
Washington,  $287.00;  Boston, 
S316,00;  Chicago,  $228.00;  Cleve- 
land, $256.00;  Columbus,  $251,00; 
Detroit,  S249.00;  Hartford,  $310.00; 
Milwaukee,  $233.00;  New 
York/Newark.  $303.00;  Philadelphia, 
$296.00;  Pittsburg,  $268.00;  via 
Frontier  Airlines  departure  cities:  St. 
Louis,  $214.00;  Kansas  City,  SI 92.00; 
Denver,  S137.00;  Omaha.  S186.O0; 
Lincoln,  S180.00.  The  price  quoted  is 
per  person,  double  occupancy  in  hotel 
room.  If  single  occupancy  in  hotel 
room  is  desired  add  $25,00  additional 
per  person  to  each  amount  quoted. 
All  fares  and  schedules  are  subject  to 
CAB  rules  and  regulations  — send  for 
additional  details.  Remember  to  send 
accommodations  request  to  Flamingo 
Hotel.  Send  Advance  Registration  and 
information  request  to,  SAROC,  P.O. 
Box  73,  Boulder  City,  Nevada 
89005." 

ARRL    REPORT    WANTED.    A   $5 

reward  is  offered  for  a  readable  copy 
of  the  1 97 1  ARRL  yearly  report.  The 
League  claims  they  sent  them  all  out 
and  have  none  available  for  members, 
even  Lifetime  members.  Please  send 
report  to  Box  2864,  73  Magazine, 
Peterborough  NH  03453. 

KLEINSCH>UDT  IVLANUALS,  Mite 
KSR,  teletypewriter  supplies,  gears, 
parts,  covers.  Send  SASE  for  list.  Buy, 
too  Teletype  manuals  wanted.  Type- 
tronics.  Box  8873,  Ft.  Lauderdale, 
Fla.  33310,  W4NYF. 

SELL:  E.E.  and  other  technical 
books.  SASE  for  list.  Roger  A.  Bairn, 
WB9BDP  2753  W.  Coyle,  Chicago,  III. 
60645. 

Continued  on  page  146..- 
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James  D.  Pryor,  Jr.  W0IPB 
626  North  Erie 
Wichita  KS  67214 


NON-SOUIRRELY 
TWO  METER  PREAMP 


During  my  years  of  experimenting  with 
2  and  6  meters,  I  have  built  a  number 
of  things  such  as  preamps  and  converters 
using  tubes,  nuvistors,  transistors  and  F-ET's, 
including  the  welMcnown  3N128  Mosfet.  I 
recently  tried  a  circuit  using  an  MPF-107 
FET  in  a  common  source  configuration.  The 
circuit  herein  described,  if  followed  closely, 
will  produce  a  non-critical  two  meter 
preamp  second  to  none.  Nor  is  there  any 
neutralization  required. 

This  preamp  can  be  built  on  a  home  brew 
printed  circuit  board  with  ease.  The  board 
need  be  only  about  272  in.  square.  AH  ieads 
should  of  course  be  kept  as  short  as  possible. 
The  coil  forms  should  be  quarter  inch  with 
white    powdered    iron    cores.    The   preamp 


Fig.  1.  2m  FM  presmp.  LI  &  L4,  2T  No.  22 
hookup  on  cold  end  of  L3,-  L2  &  L3,  SVzTNo.  16 
spaced  the  dia.  L2  &  L3  must  be  wound  opposite 
directions;  C-1,  10  pF;  C-2,  470  pF;  C-3,  10  pF; 
C-4,  470  pF;  C-5,  .Oi;  C-6,  470  pF;  R-1,  220  ohm 
'/iW;  R-2,  370  ohm  i6W;  R-3,  22  ohm  HW;  Q-1, 
Motorola  MPF-1 07  or  HEP  802. 


should  draw  about  15  mils.  Tuneup  is 
accomphshed  by  tuning  for  maximum  first 
limiter  current,  or  maximum  S  meter 
reading.  This  circuit  is  basicaUy  for  146.94 
MHz,  but  should  be  adaptable  for  any  two 
meter  frequency. 


D  s  G 


Fig.    2,  Printed  circuit  layout.   Drain  and  source 
interchangeable. 

1  have  been  unsuccessful  in  all  attempts 
to  make  the  preamps  break  into  oscillation 
while  properly  connected.  This  unit  will 
bring  a  one  microvolt  sensitivity  to  less  than 
four-  tenths  microvolts  for  copyable  signal. 

This  article  is  intended  basicaUy  for  the 
FMer  but  should  not  be  overlooked  by  the 
SSB  and  AM  boys  either.  There  are  several 
of  these  preamps  in  use  today  here  in 
Wichita  by  very  satisfied  base  stations  and 
mobDes. 

1  would  like  to  express  my  appreciation 
lo  Wayne  McVay  (WA(?PLY)  for  his  part  in 
the  discovery  of  this  very  successful  circuit. 
Apply  your  1 2V  dc  and  hear  signals  that  you 
never  knew  were  there. 

.  .  .WSSIPB 
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DuPage  FM 

WISHES  YOU  A  MERRY  CHRISTMAS 
WITH  THESE  CHRISTMAS  SPECIALS: 


2  METERS 

CMC  20  Mobile  Transceiver  $40.00 
LESS  ACCESSORIES 


450  MHz 

Motorola  &  RCA 

Table  Top  Base  Stations        $100.00 


Send  check  or  money  order  to: 

OuPAGE  FM 
P.O.  Box  1 
Lombard,  ILL  60148 

Phone:  312-627-3540 


Terms: 

All  items  sold  as  is.  Accessories  not  included 
unless  indicated.  Illinois  residents  add 
5%  for  sales  tax. 


<K...  — ^ 
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MERRY 

Write  for  a  complete  catalog 

ann 


SPECIALS !!!!! 


GENERAL  ELECTRIC 

450  MHz  Telephone  Unit  Model  STO-5 
with  600/1500  Hz  Selector.  Less  Ace. 

$150 

MOTOROLA 

U41GGT-1100  40-51  MHz  30  Watt 
Mobile  Unit  with  Transistor  Power  Sup- 
ply, inc.  Ace.  $114 

MOTOROLA 

FMTRU-140D  60  Watt  150  MHz  Mobile 
Unit  with  Dynamotor  Power  Supply, 
fnc.  Ace.  $59 


MOTOROLA 

Gold  Crystal  Ovens.  85"  C.  6  or  12V. 

12  for $15 

MOTOROLA 

Quik'  Call   Decoders.  TLN-6185A. 
Solid  State.  $29 

RCA 

CMCT-30  150  MHz  30  Watts  with  Tran- 
sistor Power  Supply.  Less.  Ace.  $89 

28710  Canwood  Road 
Drawer  M 
Agoura,  California,  91301 
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COMMUNICATIONS 


MANN  C&E.  INC 

NOW  HAS  AVAILABLE 
NEWNICADS    (3.75V /  170 M AH) 
ONLY  $6.00  ea 

FOB  AGOURA,  CALIFORNIA 

THESE  NICADS  ARE  AMERICAN  MADE 
AND  NEW  WITH  A  FULL  YEAR  WARRANTY. 

NICADS  ARE  AVAILABLE  FOR  THE  FOLLOWING: 

Motorola  Page  Boy  (tone  only) 
Motorola  Page  Boy  (tone  &  voice) 
Cook  Pager  (tone  &  voice) 
Please  specify  model 

In  the  near  future  MANN  will  have  a  complete  line  ofNICAD  batteries  for 
most  portables  —  write  us  with  your  needs. 

Terms:  Cash  or  C.O.D.  -  No  CO  D.  under  $25.00 
CALL  JIM  OR  BOB  AT  OUR  NEW  NUMBER 
213-889-6666 
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3rd    PARTY    REGULATIONS 


In    the   matter   of  inquiry   into   the 
extent    to    which    amateur    stations 
should  be   used  on   behalf  of  non- 
aniateuf  organizgtions. 
Docket  No.  19245,  RM  1687 

Released  October  1 1,  1972 
By  the  Commission:  Commissioner 
Johnson     dissenting;     Commissioner 
Reid  absent 

1.  On  April  28,  1971,  the  Commis- 
sion issued  a  Notice  of  Inquiry  in  the 
above-entitled  matter.  The  Notice 
which  was  published  in  the  Federal 
Register  on  May  8,  1971  (36  F.  R. 
B61t)  requested  that  comments  be 
filed  by  interested  parties  by  July  1, 
1971.  Subsequently,  the  time  for 
filing  comments  was  extended  to 
August  31.  1371.  Seventy-five  com- 
ments were  filed  by  both  individuals, 
amateur  organizations,  and  other  or- 
ganizations which  have  in  the  past 
used  the  facilities  of  amateur  radio 
stations. 

2.  The  Notice  of  Inquiry  was  the 
proximate  result  of  §97.39  which 
prohibits  certain  organizations  from 
both  obtaining  an  amateur  station 
license  or  having  an  amateur  operator 
use  his  station  on  behalf  of  those 
organizations.  One  of  the  effects  of 
this  Rule  is  to  prohibit  amateur  opera- 
tors from  using  their  stations  on  be- 
half of  such  parties  as  the  Eye  Bank, 
American  Red  Cross  and  the  March  of 
Dimes  as  well  as  commercial  busi- 
nesses. 

3.  Our  Notice  requested  comments 
regarding  whether  any  restriction  on 
the  use  of  amateur  radio  stations  by 
non-amateur  organizations  is  needed. 
We  also  requested  comments  on  what 
those  restrictions  should  be.  The  No- 
tice further  related  to  the  fact  that 
unlimited  operation  on  behalf  of  or- 
ganizations (third  party  communica- 
tions) could  lead  to  the  creation  of 
large  numbers  of  new  networks  which 
would  create  additional  unwarranted 
interference  on  the  amateur  bands. 

4.  The  comments  received  in  the 
Docket  suggested  many  solutions  to 
the  problem  of  which  organizations,  if 
any.  should  be  allowed  to  use  amateur 
radio  facilities.  The  comments  covered 
the  full  range  from  no  third  party 
communications  to  any  communica- 
tions that  individual  amateurs  wish  to 
carry.  Most  of  the  comments  advo- 
cated a  position  between  those  two 
positions.  Three  comments  suggested 
that  amateur  radio  be  used  on  behalf 
of  non-amateur  organizations  but  only 
when  normal  communications  are  un- 
available. Many  other  comments  sug- 


gested that  third  party  communica- 
tions be  allowed  for  charitable  non- 
profit organizations  but  only  during 
emergencies-  A  majority  of  the  com- 
ments agreed  that  it  is  not  a  sound 
practice  to  allow  commercial  organiza- 
tions to  use  amateur  radio  stations, 
but  there  was  no  consensus  as  to  what 
other  organization  should  have  use  of 
amateur  stations. 

5.  The  Commission  believes  that 
the  best  solution  lies  between  the 
extremes  of  prohibiting  entirely  third 
party  communication  and  permitting 
unlimited  third  party  operations.  To 
prohibit  entireiy  third  party  traffic 
would  tend  to  stifle  one  of  the  basic 
purposes  of  the  Amateur  Radio  Ser- 
vice which  is  to  provide  a  voluntary 
non-commerciai  radio  service.  But  to 
allow  all  third  party  communications 
would  tend  to  cause  increased  conges- 
tion in  the  Amateur  bands.A  basic 
principle  permeating  our  rules  and  the 
international  radio  regulations  is  that 
amateur  radio  shall  not  be  used  for 
any  pecuniary  interest  to  any  party  or 
for  commercial  communications.  The 
international  rules  specifically  provide 
that  amateur  radiocommunications 
must  be  of  a  technical  nature  or 
remarks  of  a  personal  character  for 
which,  by  reason  of  their  unimpor- 
tance, recourse  to  a  public  telecom- 
munications service  is  not  justified. 
There  can  be  no  legitimate  reason  for 
an  amateur  station  to  carry  message 
traffic  of  a  commercial  nature.  Radio- 
communications,  the  sole  purpose  of 
which  is  to  facilitate  regular  business 
or  commercial  activities,  do  riot  en- 
hance the  intended  purpose  of  the 
Amateur  Service  and  should  not  be 
allowed  except  for  an  emergency  com- 
munication as  defined  In  our  rules 

6.  Several  comments  were  received 
which  suggested  that  the  thrust  of  the 
Commission's  Notice  of  Inquiry  was 
to  censor  the  Amateur  Radio  Service. 
These  comments  suggested  that  any 
categorization  of  groups,  some  of 
which  could  use  amateur  radio  facili- 
ties and  others  who  could  not,  would 
be  in  violation  of  §  326  of  the  Com- 
munications Act  of  1934  which  pro- 
hibits censorship  of  radio  communi- 
cations. !t  has  been  established,  how- 
ever, that  eligibiiity  restrictions  and 
reasonable  rules  limiting  communica- 
tions to  those  consistent  with  the 
purpose  of  the  radio  service  involved 
are  within  the  scope  of  the  Commis- 
sion's authority.  See,  Lafayette  Radio 
Electronics  Corp.  v.  United  States, 
345  F2d  278  {2nd  Circ.  1965).  More- 


over, il  is  not  only  permissible  but  an 
affirmative  duty  of  this  Commission 
to  classify  radio  stations  and  to  regu- 
late the  nature  of  the  radiocommuni- 
cation  service  that  is  to  be  rendered 
by  stations  in  that  class.  See  g303|a) 
and  (b).  Our  rules  adopted  today 
regarding  commercial  third  party  traf- 
fic merely  regulate  generally  the'na- 
ture  of  the  radio  communication  ser- 
vice which  may  be  rendered  by  ama- 
teur stations. 

7.  The  Rules  adopted  today  will 
delete  the  phrase  "nor  for  its  use" 
which  is  contained  in  §97.39.  The 
result  of  this  action  will  make  §97.39 
a  rule  concerned  only  with  who  or 
what  organizations  may  obtain  a  li- 
cense. The  annended  §97,39  will  not 
be  directed  to  permissabie  communi- 
cation nor  to  the  use  of  an  amateur 
station. 

8.  We  are  adding  a  new  section, 
§97.114,  which  will  both  prohibit 
commercial  third  party  traffic  and 
clarify  the  permissible  international 
third  party  traffic.  As  to  the  pro- 
visions of  subparagraph  (a)  concerning 
intBrnational  third  party  traffic,  these 
rules  simply  incorporate  the  already 
existing  international  rules.  As  such 
they  make  no  change  in  permissible 
communications  and  they  are  there- 
fore considered  to  be  of  art  editorial 
nature.  Subsection  (c)  of,  §97.114 
prohibits  corporations,  companies, 
associations  and  other  organizations 
engaged  in  commercial  activities  from 
using  amateur  radio  facilities.  It  will 
not  prohibit  the  use  of  the  Amateur 
Radio  Service  on  behalf  of  organisa- 
tions such  as  the  Eye  Bank  and  the 
American  Red  Crossexcept  for  traffic 
which  relates  to  the  regular  business 
affairs  of  those  organizations.  Sub- 
paragraph (b)  will  prohibit  amateur 
control  operators  or  station  licensees 
from  receiving  any  compensation  in- 
cluding a  salary  or  reimbursement  for 
non-collect  telephone  calls  for  oper- 
ating an  amateur  station  for  transmit- 
ting or  delivering  third  party  traffic. 
This  provision  explicitly  sets  forth  the 
fact  that  both  domestic  and  inter- 
national arriateur  traffic  must  not  be 
handled  with  a  pecuniary  interest  in 
mind. 

9.  To  prevent  unnecessary  con- 
fusion as  to  what  is  meant  by  third 
party  traffic,  we  are  adopting  a  de- 
finition of  that  term  and  are  making 
editorial  changes  in  g97. 79(d). 

10.  The  provisions  of  §97.114(b) 
and  97.112  will  clearly  prohibit  the 
American  Radio  Relay  League's  long 
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REPEATER  OWNERS 

Don't  Take  Chances.  SENTRY  offers  custom  made  crystals  made  exactly 
to  your  specifications.  When  it  comes  to  crystals  for  your  repeater,  BUY  THE 
BEST -SENTRY. 


REPEATER  USERS 


If  you  want  reliable  access  to  the  repeaters  in  your  area,  you  want  and 
need  SENTRY  CRYSTALS.  SENTRY  CRYSTALS  are  custom  made  for  your 
rig.  We  don't  stock  a  large  quantity  of  crystals  for  a  certain  frequency  and 
hope  you  can  tweak  them  in.  We  do  offer  FAST  service  on  crystals  made 
especially  for  you  and  your  rig.  If  you  want  reliable,  on-frequency  operation, 
INSIST  ON  SENTRY. 


SENTRY  MANUFACTURING  COMPANY 

Crystal  Park,  Chickasha,  Oklahoma  73018 


PHONE:   (405)   224-6780 

TWX -9 10-830-6425 
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standing  practice  of  providing  com- 
pensation to  the  control  operators  of 
station  W1AW.  As  a  consequence,  we 
are  today  issuing  a  Notice  of  Proposed 
Rule  Making  in  a  separate  proceeding 
wfiicf)  would  allow  in  certain  instances 
involving  club  stations  the  compensa- 
tion of  control  operators.  We  are  also 
herein  granting  a  waiver  of  the  neces- 
sary rules  to  the  ficensee  of  station 
W1AW  to  allow  the  station  to  con- 
tinue to  operate  pending  the  final 
action  on  our  Notice  of  Proposed 
Rule  Making.  Any  other  club  station 
providing  similar  services  as  W1AW 
may  apply  for  a  similar  waiver.  Such 
requests  will  be  handled  on  a  case  by 
case  basis. 

n.  The  American  Radio  Relay 
League  and  several  other  individuals 
filed  comments  which  suggested  that 
the  Commission  adopt  a  rule  specifi- 
cally prohibiting  communications  for 
any  purpose  or  activity  which  is  con- 
trary to  federal,  state,  or  local  law.  We 
find  that  this  suggestion  as  it  applies 
to  any  radio  communications  in- 
cluding third  party  traffic,  has  sub- 
stantial merit.  Therefore,  with  certain 
editorial  changes,  we  are  adopting 
their  proposal  as  g  97. 11 6. 

12.  Authority  for  the  rule  changes 
adopted  herein  is  contained  in  Sec- 
tions 4|i|  and  303  of  the  Communica- 
tions Act  of  1 934,  as  amended. 

13.  The  Commission  finds  that  fur- 
ther Public  Notice  in  regard  to  the 
subject  matter  of  this  Report  and 
Order  is  unnecessary.  Notice  of  the 
genera!  subject  matter  and  of  the 
issues  involved  was  previously  given 
and  extensive  comments  from  inter- 
ested parties  have  been  received  and 
given  careful  consideration.  No  public 
interest  would  be  served  by  further 
notice  and  public  participation  in  this 
matter. 

14.  IT  IS  ORDERED,  effective 
December  1 ,  1972,  that  Part  97  of  the 


Commission's  Rules  is  amended  asset 
forth  in  the  attached  Appendix. 

15.  IT  IS  FURTHER  ORDERED, 
that  a  waiver  of  §  §97.112  and 
97.114(b)  is  GRANTED  to  the 
licensee  of  amateur  station  W1AW. 

16.  IT  IS  FURTHER  ORDERED, 
that  RlVI-iea?  is  denied  to  the  extent 
that  it  is  inconsistent  with  the  rules 
adopted  in  this  Report  and  Order  and 
that  this  proceeding  is 
TERMINATED 

Federal  Communications  Commission 

Ben  F.  Waple 

Secretary 

NOTE:  Rules  changes  herein  will  be 
covered  bi^  T.S.  Vli72i-1. 

APPENDIX 
Part  97  of  the  Commission's  Rules 
is  amended  as  follows: 

1.  Section  97.3(w)  and  (x)  is  added  as 
follows: 

S97.3D?ffnmons 

(wj  Third  party  traffic.  Amateur 
radiocommunication  by  or  under  the 
supervision  of  the  control  operator  at 
an  amateur  radio  station  to  another 
amatuer  radio  station  on  behalf  of  any 
one  other  than  the  control  operator. 

(x|  Emergency  communication. 
Any  amateur  radio  communication 
directly  relating  to  the  immediate 
safety  of  tife  of  individuals  or  the 
immediate  protection  of  property. 

2.  Section  97.39  is  amended  to  read  as 
follows: 

§97,39  ESigibility  of  corporations  or 
organizations  to  hold  station  license. 
An  amateur  station  license  will  not  be 
issued  to  a  school,  company,  corpora- 
tion, association,  or  other  organiza- 
tion, except  that  in  the  case  of  a  bona 
fide  amateur  radio  organization  or 
society,  a  station  license  may  be 
issued  to  a  licensed  amateur  operator, 
other  than   the   holder  of  a   Novice 


Class     license,     as    trustee    for    such 
society. 

3.  Section  97.79(d)    is  amended  to 
read  as  follows: 

%97.79    Control    operator    require- 
ments 

(d)  The  licensee  of  an  amateur 
radio  station  may  permit  any  third 
party  to  participate  in  amateur  radio 
communications  from  his  station,  pro- 
vided that  a  control  operator  is 
present  and  continuously  monitors 
and  supervises  the  radiocommunica- 
tion to  insure  compliance  with  the 
rules. 

4.  Section  97.114  is  added  to  read  as 
follows: 

§97,1 14  Third  party  traffic. 
The  transmission   or  delivery  of  the 
following    amateur    radiocommunica- 
tion is  prohibited: 

(a)  International  third  party  traffic 
except  with  countries  which  have 
assented  thereto; 

(b)  Third  party  traffic  involving 
material  compensation,  either  tangible 
or  intangible,  direct  or  indirect,  to  a 
tbird  party,  a  station  licensee,  a  con- 
trol operator,  or  any  other  person. 

(c)  Except  for  an  emergency  com- 
munication as  defined  in  this  Part, 
third  party  traffic  consisting  of  busi- 
ness communications  on  behalf  of  any 
party.  For  the  purpose  of  this  section 
business  communication  shall  mean 
any  transmission  or  communication 
the  purpose  of  which  is  to  facilitate 
the  regular  business  or  commercial 
affairs  of  any  party. 

4.  Section  97.1 16  is  added  as  follows: 

§97.116  Amateur  radiocommunica- 
tion for  unlawful  purposes  prohibited. 
The  transmission  of  radiocommunica- 
tion or  messages  by  an  amateur  radio 
station  for  any  purpose,  or  in  connec- 
tion with  any  activity,  which  is  con- 
trary to  Federal,  State,  or  local  lam  is 
prohibited. 


Notice  of  Proposed  Rule  Making 
Docket  19605 

In  the  matter  of  Amendment  of  Part 
97  to  allow  the  compensation  in 
certain  instances  of  control  operators 
of  stations  operating  in  the  Amateur 
Radio  Service  and  modification  of  the 
logging  requirements  regarding  third 
party  communications. 
Adopted:  Octobers,  1972 

Released:  October  11,  1972 
By  the  Commission:  Commissioner 
Johnson  dissenting;  Commissioner 
Reid  absent 

1.  In  our  Report  and  Order  adopted 
today  in  Docket  19245  we  established 
rules  regarding  the  type  of  third  party 
traffic  that  amateur  licensees  may 
properly  handle  including  the  com- 
pensation of  control  operators  for 
transmitting  such  messages.  The  Com- 


mission hereby  gives  Notice  of  Pro- 
posed Rule  Makin  concerning  the 
collateral  issues  of  compensation  of 
amateur  club  station  Control  operators 
and  possible  relaxation  of  the  logging 
requirement  for  third  party  communi- 
cations. 

2.  The  American  Radio  Relay 
League  operates  an  amateur  station 
that  is  engaged  in  multiple  address 
point  to  point  communications.  They 
broadcast  bulletins,  informational 
matter,  and  code  practice  of  particular 
significance  to  amateur  licensees.  This 
type  of  communication  is  highly 
beneficial  to  both  amateur  operators 
and  the  Amateur  Radio  Service  and 
should  be  encouraged. 

3.  The  equipment  used  by  these 
stations  is  in  many  instances  as  com- 
plex as  a  standard  or  FM  broadcast 


station.  As  a  result,  it  is  impractical  to 
operate  these  stations  with  volunteers, 
especially  if  the  station  operates  for  a 
substantial  period  each  week, 

4.  The  Commission  is  considering 
tvw>  different  solutions.  First,  we  are 
proposing  specific  rules  which  are 
designed  to  allow  any  bona  fide  ama- 
teur organization  to  operate  a  station 
and  provide  reasonable  compensation 
to  the  control  operator  when  the 
station  transmits  material  solely  re- 
lated to  the  Amateur  Radio  Service. 
The  rules,  which  will  be  designated  as 
§97.1 12(b)  set  forth  specific  criteria 
which  a  club  station  must  meet  in 
order  to  provide  compensation  to 
their  operators.  These  criteria  are  de- 
signed to  insure  that  stations  compen- 
sating their  operators  are  in  fact  en- 
Contuiued  an  page  146. 
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2  Meter 


6  Meter 

GENERAL  ELECTRIC  . . .  RCA  . . .  MOTOROLA 


Ji 


VOICE  COMMANDER  III 

GENERAL  ELECTRIC 
FULLY  SOLID  STATE  FM 

Transmitter -Receiver 

132  to  174  MHz 
1  WATT  OUTPUT 
1/2  MICRO- VOLT  SENSITIVITY 
Size:  9.5"  X  5.3"  X  1.7" 
High  Performance,  completely  self- 
contained  two-way  FM  radio.  Com- 
pact,   lightweight,    easily    operated 
and  hand-carried.  Housed  in  high- 
impact  2-sectiQn  case.  Ail  external 
hardware  poUshed  stainless  steel. 

Proper  charger  available 
separately.     $15,  each. 


$148 


Lots  of  5 
Lots  of  10 


$133.20 
$125.80 


Includes    rechargeable    nickel    cadmium 
battery  pack  and  charger 

(Crystals  &  tuning,  add  $50) 


PROGRESS  LIKE  STRIPS  physically  complete, 

LOW  BAND 

but  are  sold  on  an  asis  1 

VHF 

lasis  only. 

UHF 

MA/E13   j  MA/Eie  |  MA/E33 

MA,/E36 

MA/E42 

Power  supply,  30W, 
less  vibrator 

$20 

$20 

$20 

Power  supply,  60W, 
less  vibrator 

$25 

$25 

TX  narrow  band, 

less  final  tubes 

Note:  MA/E42  wide  band 

$18 

$25 

$25 

$30 

$12 

RX  wide  band, 
less  ovens 

$18 

$18 

$18 

$18 

$12 

14"  Progress  Line  Case,  consisting  of  front  basket  and  front  plate  with  lot 

Low  band  dual  front  end,  2  freq.  strip   

Hi-Band  TPL  RX  with  TX  exciter  strips  less  speaker,  as  is,  missing  parts  ■  -  • 
15,000  2-way  FM  mobile  units  in  stock!  Send  for  new  19 

k    i 

( 

- V 

1 
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The  FM  Used  Eqiiipment  People 
243  Route   46.  Saddle  Brook,  N.  J.  07662 
Phone  (201)  489-9000 


DECEMBER  1972 


^  SLEP'S  SPECIALS  -^ 

5  RECEIVERS  -  TRANSMITTERS  -  TEST  EQUIPMENT  ^ 

S  COLLINS  51J^  RECEIVER  TUNES  500KHZ  THRU  30  MHZ.  HAS  3.t  AND  6KHZ  MECHANICAL  FILTERS,  -5 

O^            19"  RACK  MOUNT.  A  FINE  COMMUNICATION  RECEIVER     S5S0.00  -< 

J^:  ARN-30    10a-13SMHZ  TUNEABLE  RECEIVER,  LATE  VHF   VERSION  OF  THE   FAMOUS  COMMAND  C! 

!:£  RECEIVER.  IDEAL  FOB  AIRPORT/AIRCRAFT  LISTENING  OR  CONVERT  TO  5  METERS.  HAS  12  VOLT  ^ 

^           TUBES     .16.60  5 

^-5          HAMMARLUND  SP-600JX.  TUNES  540KHZ  THRU  54MH2  IN  6  BANDS  29"  RACK  MOUNT    265.00  "^ 

>-  AN/URR13  RECEIVERS.  TUNEABLE  UHF  ZZ5-400MHZ,  USED  TO  MONITOR  MILITARY  AND  ASTRO-  ^ 

t           NAUT  FREQUENCIES,  AM/CW,  115V/60HZ    85,00  tjl 

pC  BC-348,   A   GREAT  RECEIVER   FOR  AM/CW  AND  MARINE  VLF/HF  WORK.  UNMODIFIED   ORIGINAL  i> 

ty  28VP/S,  EASY  TO  CONVERT  FOR  12VDCOR  1 15V/60HZ.  TUNES2— 600KHZ  AND  1.5  to  18MHZ  .  .  .  £5.00  ^ 


§  HP-43CIC  RF  POWER  METER,  19"  RACK  MOUNT ' 39,00 


mmmsmi. 


a: 


_.^  COLLINS  CU-351   ANTENNA  COUPLER,  SAME  AS  180L-3,  TUNE  2-30MHZ,  HAS  VACUUM  VARIABLE  (S 

2  RATED    5O00VDC.    METERED,    USED    BY   MILITARY   AS   ANTENNA  MATCH-BOX.  SMALL  IN  SIZE.  __ 

-C  WEIGHT  28  LBS.  IN  COLLINS  CATALOG  FOR  S1800.00 29.50  ;< 

C3  RT-e7/GRCFM  ARMY  JEEP  TRANSCEIVER  TUNEABLE  27.0  TO  38,9MHZ  16  WATTS    32,50  ^ 

a:  R-278/GRC-27  RECEIVER  225  TO  400MHZ  10  PRE-SET  CHANNELS  AM,  1750  SELECTED  CHANNELS,  5; 

~^  1 1  5V/220VAC     49,50  Q 

bp  T.217/GRC-27   TRANSMITTER   225  TO   400MHZ   100  WATTS,    1760  SELECTED  CHANNELS  AM/MCW 

■^  1 15/220VAC 49.50  § 

t  MD-129/GRC-27  MODULj^TOR,  GOES  WITH  T-217/GRC-27     39.50  Ql 

■^  TV-2/U    TUBE    TESTER,    MUTUAL    CONDUCTANCE    CHECKS    OLD    AND    LATE    TYPE    RECEIVERS,  ^ 

^  TRANSMITTER  AND  SUB-MIN  TYPE.  COMPLETE  WITH   ROLL  CHART  AND  BOOK.  LATE  VIET  NAM  -O 

■>-  VINTAGE,  THE  BEST,  COST  GOVT.  $960.00 S65.00  "N; 

^  TS-413/U  SIGNAL  GENERATOR  7BKHZ  TO  40MHZ  IN  6  BANDS,  PRECISE  CALIBRATION  FROM  1MHZ  Cj 

g  CRYSTAL  OSCILLATOR,  HAS  %  MODULATION   METER   CW,  OH   AM  400/100QCPS  VARIABLE  0-50%  >; 

>:  AND  RF  LEVEL  METER  0-1.0V.  IDEAL  FOR  AMATEUR,  MARINE,  AIRCRAFT  AND  HOBBYIST  FOR  IF  i, 

r~  AND  RECEIVER-TRANSMITTER  ALIGNMENT  OR  DEVELOPMENT  WORK    89,50  -^ 

^  TS-382/U   AUDIO  OSCILLATOR.   0-200KHZ    WITH   60  AND   400   CYCLE    REED  FREQUENCY   METER  ^2 

H'  CHECKPOINT.  A  FINE  LAB  INSTRUMENT    79,50  3 

CT  SG-299/U  SQUARE  WAVE  GENERATOR,  A  WIDE   RANGE    1HZ  TO  1MHZ  CONTINUOUS  COVERAGE,  ^ 

^  USE    WITH    ANY    OSCILLOSCOPE    TO    DETERMINE    FREQUENCY    RESPONSE    AND    PHASE    SHIFT  ^ 

I  CHARACTERISTICSOF  VIDEO  AND  AUDIO  AMPLIFIERS,  MILITARY  VERSION  OF  HP-211A    ....39.50  y 

to  TS-505D/U    VTVM  0-250VAC.   Q-1000VDC,  0-1000M  OHM  RESISTANCE  MEASUREMENTS,  AC   FRE-  >, 

TX  QUENCY  RESPONSE  30HZ-500MHZ,  HIGH  INPUT  IMPEDANCE,  PORTABLE  RUGGEDIZED  CONSTRUC-  g 

g  TION  COMPLETE  WITH  PROBE    -  .45.00  ^ 

5  BIRD    CAWY-14ACN    MILITARY    DUMMY    LOAD,    3000   WATTS    50   OHMS.    FINE    FOR    BROADCAST  "ft 

Co  STATION  OR  ANYONE  USING  HIGH  POWER,  WEIGHT  75  LBS 95.00  -^ 

J:  CM-22A/UHA-8A  COMPARATOR.  USE  WITH  CV-89A/URR-B    45.00  ^ 

>:  COLLINS  6M  PROGRAM  AMPLIFIER.  DESIGNED  FOR  BOTH  AM  AND  FM  APPLICATIONS  TO  RAISE  (5 

?^  OUTPUT  LEVEL  OF  PREAMPLIFIER  TO  A  POWER  LEVEL  TO  FEED  A  PROGRAM  LINE,  TRANSMITTER  S 

>"  INPUT   RECORDING  OR  MONITORING  AMPLIFIERS  OR  PA  SYSTEM,  19"  WIDE  X  10>S"H 125.00  ~ 

^  COLLINS  26W  LIMITING  AMPLIFIER,  DESIGNED  FOR  USE  IN  AM  INSTALLATION  TO  CONTROL  THE  "J 

"C  AMPLITUDE   OF   AUDIO   FREQUENCY   PEAKS.   IN  TRANSMITTER  APPLICATION   IT  WILL  PREVENT  [n 

t  OVER-MODULATION    BY    LIMITING    LOUD   AUDIO   PASSAGES.   WHEN    USED  WITH   RECORDING  OR  ■'=' 

'JJ  PUBLIC    ADDRESS    SYSTEMS    IT    PREVENTS    OVERLOADING    BY    RAISING    THE    AUDIO    LEVEL  -O 

5  IMPROVING  THE  SIGNAL  TO  NOISE  RATIO.  t9"W  X  19"H 125.00  5- 

CRT-3    EMERGENCY    VICTORY    GIRL    S.O.S.    TRANSMITTER,   COMPLETE    WITH    BALLOONS    KITE,  Q 

Q  ANTENNA  WIRE,  DUAL  FREQUENCY  ORIGINAL  PACK  IN  YELLOW  WATERPROOF  BAG.  IDEAL  FOR  ^ 

::t  MARINE,  AIRCRAFT,  OR  ANYONE  ROAMING  THE  WOODS  OR  DESERT    65.00  ^ 

r->  AN/PRS-3  MINE  DETECTING  SET  IN  SHIPPING  CASE.  A  POPULAR  UNIT  USED  FOR  LOCATING  RELICS  Q 

5;  AND   LOST  ITEMS.  CAN  BE  USED  AROUND  SALT  WATER  AND  IRON  SOIL.  GIVES  METER  READING  3; 

"^  AND  TONE.  TAKES  STANDARD  T/iV  AND  45V  BATTERIES,  NOT  SUPPLIED.  ORIGINAL  GOVT,  COST  Q 

Cj  S800.00.  HAVE  FUN  FOR  ONLY     .' 24.50 

3;  RT-1  78WRC-27  UHF  TRANSCEIVER  225-400MHZ,  28VDC    65.00  § 

QC  BOONTON  190A  Q  METER  20-260MHZ 85.00  ITl 

■5T  HP218    DIGITAL    DELAY    GENERATOR    WITH    219B    DUAL    PULSE    UNIT.    HAS    VARIABLE    GATE  ^ 

Uj  GENERATOR     FOR     WORK    WITH     DIGITAL    COMPUTERS    AND    COUNTERS.    A    TIME    INTERVAL  -O 

^  GENERATOR    FOR    CALIBRATING  TIME    BASES.    DELAY   LINES.  RADAR   RANGES  AND  PRECISION  -«; 

^  SWEEP  DELAYS     650.00  {»«. 

^  TS-330TSM   CRYSTAL   IMPEDANCE    METER.    FREQ  RANGE   1-15MHZ,  RESISTANCE   RANGE  0-9900  3- 

2i  OHMS.  CAPACITANCE  RANGE  12  TO  1 100MMF    65.00  5, 

"^  COLLINS  18S-4  TRANSCEIVER,  10  CHANNEL  CRYSTAL  CONTROLLED  FROM  2  to  1BMHZ,  100  WATTS  >~ 

1>-  OUTPUT,    AM/CW,    811     MODULATOR     TO    813    FINAL.    OPERATED    FROM    28VDC    DYNAMOTOR  ^ 

Q.,  INCLUDED.   IDEAL  FOR  NOVICE,  MARS,  RTTY,  MARINE  OR  AIRCRAFT,  LATE  MILITARY  VERSION  2 

^i:  OF  ART-13 47.50  ^ 

5  USM-24   1HZ  TO   BMHZ,    VERTICAL   RESPONSE   SENSITIVITY   SOMV,  TRIGGERED  SWEEP,  BUILT  IN  ^ 

•*:  TRIGGER  PULSES  AND  MARKERS.  3"  CRT     95.00  Y^ 

J,  I-196B    LOW   POWER   TRANSMITTER   WITH  UNCALIBRATED  OUTPUT,   FREQUENCY   RANGE   140  TO  -L 

^  235MHZ.  TAKES  1.5V  AND  135V   BATTERY,  NOT  SUPPLIED.   EASY  TO  CONVERT  FOR  QRP  FUN,  ^ 

§  WEIGHT  IS  LBS 6.50  ST 

■5  COMMAND      RECEIVER,      LATE      MILITARY      TYPE      ARC-12      GREY      FINISH,      190-55OKHZ.     OR  '^ 

£;  550-1500KHZ,  FINE  FOR  VLF-ADF  WORK.  YOUR  CHOICE  EITHER  MODEL    12.50  -^ 

-";  BALLANTINE     300AC     VTVM,     10HZ    TO    150KHZ    RANGE,    1MV    TO    100    VOLTS    IN    5    RANGES,  — 

5  LOGARITHMIC  SCALE  1-10DB  ACCURACY  2%,  FINE  FOR  AUDIO  WORK    29.50 

5:  HP202A  LOW  FREQUENCY  FUNCTION  GENERATOR 79.50 

^  NEMS-CLARKE    MODEL    1670    AM/FM    RECEIVER    55-260MHZ    WITH    NEMS-CLARKE    CONVERTER  "^ 

>^  TAKING   IT  TO  900MHZ.   COMPLETE  WITH  PANORAMIC  SAS  3"  PANADAPTOR.  COMPLETE  SYSTEM  "J 

Ct  WITH  CABLES.  A  TERRIFIC  SET 650.00  Hi 


is 


ir:   ALL  EQUIPMENT  EXCELLENT  CONDITION.  F.O.B.  ELLENTON,  FLORIDA.  SATISFAC-      3o 
■^   TION    GUARANTEED    OR    MONET    ■"^■o-r'-^TT^Tm    T.«mTmi  a  i-ir    cuihui^mt     iirDTTii<   r,-o 

PHONE    813-722-1843,   BILL   SLEP 


«S   TION    GUARANTEED    OR    MONEY    REFUNDED.   IMMEDIATE   SHIPMENT.    WRITE  OR       ^ 
■^   PHONE    813-722-1843.   BILL   SLEP.  iJ- 


2412  NORTH  HIGHWAY  301,  ELLENTON,  FL 

33532 
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BARRY 

Has  in  stock  and  ready  for  immediate  shipment 


The  CX7A  plus  the 
New  Signal  One  line 


The  conqilete 
Hy-Gain  Antenna  Line 


A  complete  supply  of  electronic  tubes  and  semi-conductors. 
ALWAYS  IN  STOCK.  3-500Zs  and  other  finals.  Write  for  quotes  on 
any  tube  needs. 


Call  Barry,  W2LNI  212-925-7000     512  Broadway,  New  York,  N.Y.  10012 

Also  at  BARRY'S 

THE  ENTIRE  DRAKE  LINE 

PEARCE  SIMPSON  -  2  METER  FM  GEAR  &  MARINE  GEAR 

HALLICRAFTERS 

COLLINS 


DECEMBER  1972 


8  LEVEL 

PUNCH  TAPE 

READER  $50.00 


8  Level  punched  tape  reader  with  motor  drive.  Made  by  TALLY  CORP.  115  volt  60 
cycle  AC  motor.  Appearance  like  new.  $50  postpaid  in  the  U.S. 

Alpha-numeric  keyboards.  Excellent  to  new  in  condition.  Styles  may  vary  slightly 
from  picture.  Two  models  available,  one  with  ASCI  t  encoder  in  ba»  $55.00  postpaid 
in  the  U.S.  Keyboard  with  no  encoder  In  base  $35.00  postpaid  in  U.S. 


KEY  BOARDS 
$35.00  &  $55.00 


NOISE  ACTUATED  SWITCH  $1.35 

Solid  state  noise  actuated  switch  fully  wired, 
includes  mike  pick-up,  amplifier,  SCR  switch. 
Actuates  by  noise  or  whistle.  Useful  for  burglar 
alarms,  lamp  lighter,  etc.  15  ft  range. 


LIGHT  EMITTING  DIODES  3/$1. 00 
Ruby  red,  gold  plated  leads.  With  mercury  cell 
for  Instant  testing. 


POWER  TUNEA3LE  VABACTOR  $5.00 
Similar  to  MA-4060,  used  in  doublers. 
trjpters,  amplifiers,  etc.  Fully  guaran. 
teed,  with  specs  and  some  circuits. 
%5  each  or  6  for  $25  pp. 


— ^ 

fl  n 

M 

ii 

TS  323  FREQ.  METER 

Similar  to  the  familiar  BC  221  except  this  one 
covers  range  of  20—450  mc.  Accuracy  .005% 
Used,  guaranteed  OK,  less  batteries,  with 
schematic.  TS-323  ship  wt.35  lbs $50.00 


ZM    1000  NEON 


SOLID  STATE  AUDIO  AMP  $1 .25 

Fully  wired,  transistorised,  uses  6  volts 


CHARACTER  GENERATOR  SETS  $50 

64  bit  ASC  llCharacter  Generator  IC  sets. 

Vertical     scan     set    includes    SK0002    kit,    two 

MM502  and  one  NH0013C. 

Hori?ontal    scan    sets    includes  SK0G01  kit,  two 

MM502,  and  one  NH0013C. 

Make  your  own  CRT  readout  or  use  it  for  hard 

copy. 

Either    set   only  $50  and   Includes   10  pages   of 

info  on  character  generators. 


$1.75 

GE  Y4075  25V  Miniature 
$1  75 
GE  Y  1938  24V  Standard 
$1.75 
I     RAY  CK  1905  Standard 
$1.75 
MAN-3  1.7V  Minia'ur^ 
$3.50  ea.  10/$30 

GIANT  ALPHA  NUMERIC 

B7971  $1.75 


JOHN   MESHNA   JR. 

19  ALLERTON  ST.,  lYNN,  MASS.  01904 
P.  O.  BOX  62,  E,  LVIMNi,  MASS.  01904 
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EL  ECTRONIC  SURPL  US  BA  R  GAINS 


KLEINSCHMIDT  TELETYPEWRITERS 
Model  TT-100/FG 

Capable  of  sending  60-100  WPM,  1 15v.,60cyc. 
Self  contained  power  supply.  Shipping  weight  - 

70  lbs $59.5(1  ea. 

Mode!  TT-117/FG   same   as  above  except  no 
power    supply.    This    unit    used    with    Model 
TT179/FG      Reperforator-Transmitter     which 
contains  the  power  supply  for  both  units 
$59.50 


TELETYPEWRITER  TABLES 

Heavy  duty  construction,  shpg.  wt.  20  lbs.  for 
page  printer,  22"  x  IB"  x  27"  ht.     ...  ..$15.95 


OSCILLOSCOPE 

I     ■  ■ 

I  m    ™         ^fc         W    * 


A  widerange,  high  gain, 
portable  test  unit  for 
observation  of  pu  Ises, 
short-period  electrical 
disturbances,  sine 
waves,  Band  width  3 
15  mc.  105/125 
'AC,  50-1 000  eye. 
AN/USW150  .  .  .  S79.00 


cyi 


REPERFORATOR-TRAIMSIVIITTER 

Model  TT-179/FG  Mfg  by  Kleinschmidt 
Tape    printing   Si   punching,   also   transmitter- 
distributor,  115  volts,  60  eye.  shpg.  wt.  90  lt>s. 
Used,  excellent  cond.,  (gov't  cost  $2,000) 

$59.50 

TT-117&TT-179asaset $100 


t-^ 


T-142/ART-1 3  Transmitter 


AM/APN-12  RADAR  SET 


Consists  o<  tec.-irans.  RTll-A  and  ID-t69 
indicator.  The  transmitter  interrogates  a 
rermote  radar  beacon  by  pulse  tvpe  RF 
signal,  pulse  reply  from  beacon  is  received 
and  displayed  on  the  indicator  to  show 
distance  and  left  or  right  heading  for  hom- 
ing to  location  of  remote  beacon.  The 
rec. -trans,  contains  1-24  V.D.C.  gesr-head 
motor.  1-b(Dwer  and  tubes:  2x2,  2C2SA. 
9002,  5R4GV,  6SN7GT.  6V6.  6E5. 
2-6S1-7GT,  2-6AKS.  S6AC7.  Indicator  con- 
tains motorized  cosxeat  switch  and  tubes: 
3BPL-C.R.T..  6AS6,  6flQ5,  6x4,  2-5726, 
5-12AU7.  Power  reqmt.  115  V.A.C.  400  cy. 
and   24  V.O.C.  freq.  range   160240  MHz. 

Rec.-trans.  shpg.  wt.SO#    $14.00 

Indicator  shpg.  wt.  35# $10'00 


This  unit  is  Ideal  for  HAM  use 
on  80,  40,  20  and  10  meters.  It 
has  a  power  output  of  100 
Watts.  AM,  CW  and  MCW  in  a 
freq.  range  of  2-18  MHz  and  can 
be  preset  to  the  desired  frequen- 
cies on  any  of  10  preselected 
channels.  Complete  with  oscilla- 
tor 12"  X  16'  X  24",  shpg.  wt. 
^5#    ^..SPECIAL  $20.00  _ 


RT7/APN-1  TRANSCEIVER 
This  FM  rig  can  be  tuned  to  432 
MHz.   Has  wobulator  type  trans- 
mission —  requires  27  v.d-c.  Shpg. 
wt.  -  30#  S6.50 


VERTICAL  ANTENNA  INSULATOR 


TOP  -  1  3/8"  o.d.  -  bottom  1  3/8"  l.d. 
1  &/i"  long  -  Shpg.  wt.  8^$2.50  ea. 


o 

Volt  and 
ammeters 
Many  type; 
and  styles 


USM-79/FR4   Frequency  Meter 

This  unit  has  a  fre- 
quency range  of  100 
kHz  to  20  MHz  in 
'  seven  bands  and  is 
used  to  calibrate 
transmitters  and  re- 
^.  »» -  ceivers.  Uses  a  blink- 

ing light  for  accurate  zero  beat  settings.  Has 
a  built  in  scope  for  interpolation.  Complete 
with  calibration  book.  1 1 5  volt  50-1,000  Hz. 
Shipped  in  own  transitcase.  Wt.  100#$45.00 


RECEIVERS 

SRR-13  -  2-30MHZ 
This     fine     receiver     is 
tuna  bie  in  4  bands  and  is 
modular  in  construction, 
verystable  $2S0 

HAMMARLUIMDSP-600 
A  great  generai  coverage 
receiver,  tunabJe  in  6 
bands,  540  kHz  to  54 
MHz.  115voh,60Hz$40a 

CRV-46147 

Freq.  range  500  kHz  to  4 

MHz.  1 1 5  volt,  60  Hz$10' 


API\l-9  LORAN 

A  receiver  operat- 
ing in  the  nr>arine 
band  to  provide 
boats  and  aircraft 
with  their  exact  po- 
sition. Shpg.  uvt, 
4Sff  used.  .$49.50 


2-METERVHF 
BC-640  X'MITTER 

50  watt  -  CW  and  AM. 
Freq.  range  100-156 
MC  crystal  controlled 
Pwr.  rqmt.  100/125 
60  eye.  Crated  wt. 
600  lbs.  6'  X  22' 
wide $49.50 


M 


NDY   ELECTRONICS^^"^^^"- 


(DIV.  OF  Ai^JDY  INTERNATIONAL,  INC.l 


Houston,  Texas  77017 
713-645-7057    R.E.  Bradley  -  WA5MLX 
F.O.B.  Houston,  Tex.  —  Payment  with  order 
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FCC  contixiued  from  p,  140. 

gaged  in  providing  a  service  to  a 
significantly  large  sennent  of  amateur 
licensees.  Another  solution  would  be 
to  create  a  new  class  of  amalteur 
station  which  will  be  required,  before 
they  will  be  licensed,  to  make  a 
showing  similar  to  our  proposed  rules 
contained  in  the  attached  appendix. 
Comnnents  are  invited  regarding  these 
two  possible  solutions  and  any  otfier 
proposals  regarding  this  type  of  opera- 
tion. 

6.  Section  97.103(b)(3)  requires 
that  an  amateur  radio  station  log 
include  a  notation  of  third  party 
messages  sent  or  received,  including 
names  of  all  participants  and  a  brief 
description  of  the  message  content. 
The  Commission  invites  comments  re- 
garding the  usefulness  of  this  require- 
ment and  whether  it  should  be  modi- 
fied or  deleted. 

6.  Authority  for  the  proposed  rule 
changes  contained  herein  is  contained 
in  g§4(i)  and  303  of  the  Communi- 


cations Act  of  1934,  as  amended. 

7.  Pursuant  to  applicable  pro- 
cedures set  forth  in  Section  1.419  of 
the  Commission's  Rules,  an  original 
and  14  copies  of  all  material  requested 
by  this  proceeding  should  be  submit- 
ted on  or  before  December  20,  1972, 
and  reply  comments  on  or  before 
January  3,  1973.  Ail  relevant  material 
will  be  considered  by  the  Commission. 
In  reaching  its  decision  in  this  pro- 
ceeding, the  Commission  may  also 
take  into  account  other  relevant  data 
before  it  in  addition  to  the  specific 
data  invited  by  this  Notice.  Responses 
will  be  available  for  public  inspection 
during  regular  business  hours  in  the 
Commission's  Public  Reference  Room 
at  its  headquarters,  1919  M  Street, 
N.W.,  Washington,  D.C. 
Federal  Communications  Commission 
Ben  F.  Waple 
Secretary 

APPENDIX 
In  Section  97.1 12,  the  piesent  text  is 
designated  as  paragraph  (a)  and  a  new 


paragraph    (b)    is   added    to   read  as 

follows: 

§97,112  No  remuneration  for  use  of 

station 

(b)  Control  operators  of  a  Ciub 
Station  may  be  compensated  when 
the  club  station  is  operated  primarily 
for  the  purpose  of  conducting  ama- 
teur radiocommunication  to  provide 
code  practice  transmissions  intended 
for  persons  learning  or  improving  pro- 
ficiency in  the  International  Morse 
Code,  or  to  disseminate  information 
bulletins  consisting  solely  of  subject 
matter  having  direct  interest  to  the 
Amateur  Radio  Service  provided: 

(1)  The  station  is  operated  weekly 
for  a  period  of  at  least  40  hours; 

(2)  The  station  schedules  opera- 
tions on  all  allocated  high  frequency 
amateur  bands  using  reasonable 
measures  to  maximize  coverage; 

(3)  The  schedule  of  normal  opera- 
ting times  and  frequencies  is  published 
at  least  30  days  in  advance  of  the 
actual  transmissions; 

FCC 


....LETTERS  cajjitinued 

I  am  in  search  of  information  con- 
cerning a  surplus  U.S.  Navy  receiver. 
Type   CAY   46077   2-20   MCS  in  4 
Bands.  A  unit  of  RBM-4  Radio  Equip- 
ment manufactured  for  the  Navy  De 
partment- Bureau    of    Ships.    I    am 
primarily   concerned    in   obtaining  a 
circuit  diagram  of  this  rcvr.  and  also  a 
circuit  diagram  of  the  proper  power 
supply  for  this  unit.  Possibly  one  of 
your  readers  could  help  me  with  this. 
S,E.  WiUiiims  VE3AZD 
14  Cheshire  Dr. 
Islington  Ontario 
Canada 


Re  your  comments  on  Sept  72 
editorial  page  titled  "Incentives."  Ever 
since  the  "spokesman  for  U.S.  ama- 
teurs' started  promoting  incentive  li- 
censing, tf>e  prime  question  goes  beg- 
ging, namely,  WHAT  incentive?  A 
follow-on  question  is:  What  benefits? 
If  new  frequencies  or  other  rewards 
were  given  to  those  attaining  advanced 
licenses,  the  term  incentive  would 
have  been  valid.  If  the  majority  of 
amateurs  ever  bother  to  earn  their 
extra,  those  narrow  segments  will  be 
just  as  crowded  as  the  segments 
allowed  general  and  advanced.  This 
would  reduce  the  extra  license  to  a 
mere  status  symbol. 

I  am  also  in  favor  of  the  amateur 
updating  his  technical  knowledge  (I 
recently  did  when  I  had  to  repair  my 
transceiver  -  the  company  went  out 
of  business.)  I  question  how  much 
knowledge  is  gained  and  retained  by 
marking  a  series  of  multiple  choice 
questions.  From  my  listening,  I  fail  to 
detect  any  improvements  attributable 
to  incentive  licensing.  And  like  you, 
Wayne,  I  also  have  trouble  equating 


higher  code  speed  to  operate  on  extra 
phone  frequencies. 

In  sum,  I  hold  the  FCC  equally 
culpable  for  buying  the  gold  brick  as 
peddled  by  that  group  in  Hartford. 
Unfortunately  for  all  of  us  (who  were 
not  even  consulted)  the  ill  conceived 
laws  stay  on  the  books  as  long  as  the 
good  lavt^. 

Amateur  radio  needs  stalwarts  like 
you,  Wayne,  so  please  don't  give  up 
the  ship  (73).  And  when  you  run  for 
Director- I  will  move  back  to  the 
first  district  just  to  vote  for  you. 

F.  E.  McAUcn  W2SPB 
Asbury  Park  NJ 


The  5/8  wavelength  vertical  using  a 
weather  balloon  (Oct.  '72  73,  p.  60) 
looks  like  a  great  idea  for  field-day 
expeditions,  but,  knowing  how  the 
high  inrjpedance  end  of  a  whip  can 
produce  lightning  displays,  especially 
when  driven  by  a  gallon  at  low  fre- 
quencies, I  wonder  about  the  safety  of 
persons  and  facilities  on  the  ground  as 
the  than-flaming  hydrogen-recom- 
mended sphere  descends.  Remember 
the  Hindenburg? 

Bob  Hirschfeld  W6DNS 
Cupertino  CA 


We're  sti/l running .  -  . 

I  am  presently  studying  amateur 
radio  at  night  school.  VE3GCP  is  o  jr 
teacher.  He  is  the  president  of  the 
Hamilton  Radio  Club  and  delegate  to 
the  Ontario  Radio  Society  for  the 
Niagara  region. 

I  built  the  pre-Novice  xmtr  of 
WA80IK  in  the  January  73  issue.  It 
works  fine  and  is  a  real  help. 

Charles  McBride 


Caveat  Emptor  continued. 

ANTIQUE  COLLECTORS:  Tubes  for 
old  sets.  Trade-sell,  new  UX200 
(RCA)  S5,  US201A  S5,  UX30  $2, 
SASE  for  list.  WA4NED,  Box  468, 
Gainseville,  Georgia  30501 . 

DIVORCE  and  alimony  dictates  that  I 
sell  the  following  fast:  CLEGG 
FIVI-27A,  $300.,  Pair  of  Standard  146, 
$210  ea..  First  check  takes  each  item. 
All  like  new  condx.  Box  2611,  73 
Mag. 

BEING  DRAFTED.  Anyone  want  a 
good  deal?  Mint  Standard  SRC  S26M 
$250.  Excellent  condition  Clegg 
FIVI-27A  S300.  Mini-vox  IVL  Walkie- 
talkie.  Make  offer.  Box  3246  73  Mag. 

B.  &  W.  6100  for  sale.  Low  mileage, 
factory  inst.  F.S.K.   Excellent  Cond. 

C.  E.  Heisler,  115  Dixie  Drive,  Red 
Lion  PA  17356.  Phone  71 7-244-221 Z 

"HOSS  TRADER  Ed  Moor)"  says  he 
will  not  be  undersold  on  Cash  deals! 
Shop  around  for  your  best  price  and 
then  call  or  write  the  "HOSS"  before 
you  buy!  New  Regency  HR-212  two 
meter  FM  transceiver,  20  watts,  ama- 
teur net,  S259.00:  Factory  Autho- 
rized Dealer  for  new  Drake,  Collins, 
Hallicrafters,  and  more:  write  for 
quote!  New  Rohn  50  ft.  foldover 
tower,  prepaid,  $239.00:  New  Mosley 
CL-33  and  demo  Ham-M  rotor, 
fel5.00:  Used  equipment;  like  new 
"demo"  Collins  75S-3C,  $795.00: 
"Perfect"  L4-B  linear,  S525.00: 
IVIN-2000,  $149.00:  R4-B,  $349.00: 
T4-XB,  £375.00:  Ham-M,  $85.00: 
Moory  Electronics  Co.,  P.O.  Box  506, 
DeWitt,  Arkansas  72042,  Tel 
501-946-2820. 
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The  Technioai  Aid  Group  is  a  group 
of  hams  who  have  indicated  a  willing- 
ness to  share  their  knowledge  and 
skills  with  others.  They  have  volun- 
teered to  be  of  service  to  fellow  hams 
and  do  so  without  compensation.  If 
you  have  a  technical  question,  look 
over  the  hst  to  see  who  has  competen- 
cy in  the  area  of  your  question.  For 
many  of  the  TAG  members,  descrip- 
tions of  ail  areas  of  expertise  would  be 
lengthy,  so  an  abbreviated  description 
is  given.  When  stating  your  problem, 
give  as  much  information  as  possible 
and  clearSy  state  the  difficulty.  En- 
close a  SASE  for  reply. 

For  those  hams  who  have  a  desire 
to  share,  the  TAG  is  the  thing  for  you. 
Send  a  brief  note  requesting  the  mem- 
bership form,  fill  it  in  and  send  it 
back.  It  asks  a  few  questions  about 
your  qualifications,  and  there  is  a 
check-list  to  indicate  your  fields  of 
competence.  These  cover  ali  modes 
currently  used  by  hams,  antenna  de- 
sign and  theory,  transmitter  and  re- 
ceiver design  for  HF,  VHP,  and  UHF, 
logic,  ICs,  general  help,  and  other 
areas.  As  more  members  are  added, 
their  names  and  addresses  will  be 
published. 

This  list  is  not  complete,  but  repre- 
sents those  former  TAG  members  who 
have  responded  to  a  recent  mailing 
and  have  expressed  a  desire  to  con- 
tinue in  the  program.  Comments  from 
ihem  indicate  that  they  have  enjoyed 
helping  and  all  have  been  contacted 
frequently  for  advice. 

Robert  Perlman  WB2VRW.  3 
Josten  Place,  Hudson  NY  12534.  Elec- 
trical engineering  student.  Will  help 
with  Novice  transmitters  and  receiv- 
ers, and  any  help  for  beginning  hams. 

Thomas  Laffin  WIFJE,  Box  133, 
Hillsboro  NH  03244.  Radio  communi- 
cations technician.  Special  aid  to  ex- 
CBers  and  those  who  need  terms  in 
easily  understood  terms;  aid  to  Nov- 
ices and  Techs  interested  in  MARS, 
RACES,  CD,  and  CAP;  how  to  build 
and  scrounge  parts;  assistance  on  ham 
history,  ATV,  microwave,  and  general 
help. 

Theodore  Cohen  W4UMF,  8603 
Conover  PI.,  Alexandria  VA  22308. 
Geophysicist.   Specially    prepared    to 


answer  questions  about  SSTV  and 
ATV. 

/  Bradley  Flippin  K6HPR.  116 
Montecito  Ave.,  Apt.  M.,  Monterey 
CA  93940.  Electronic  engineer.  Help 
with  RTTY,  data  processing  and  pro- 
gramming, genera!. 

Ira  Kavaler  WA2ZIR.  P.O.  Box  54, 
Flatbush  Sta.,  Brooklyn  NY  11226. 
Electrical  engineer.  Assistance  offered 
in  theoretical  aspects  of  electricity 
and  electronics  from  dc  to  UHF, 
design  of  equipment,  computer  pro- 
gramming, and  signal  circuit  (failsafe) 
design . 

Jon  Teich  WB2JAE.  22  Olden  Rd., 
Edison  NJ  08817.  High  school  stu- 
dent. Novice  and  others,  transmitter 
and  receiver  problems,  logic,  and  gen- 
eral. 

David  Felt  WB6ALF.  P.O.  Box  26 1 , 
Sierra  Madre  CA  91024,  Electronics 
engineer.  Quahfied  help  in  logic,  digi- 
tal and  analog  design,  sobd  state,  AM 
and  TV. 

Robert  Groh  WA2CKY,  65  Rox- 
borough  Rd.,  Rochester  NY  14619. 
Communications  engineer.  Bob  can 
lend  a  hand  in  HF  and  VHF  transmit- 
ter and  receiver  design  as  well  as 
soUd-state  logic  and  digital  techniques. 

Carl  Miller  WA6ZHT.  334  Paragon 
Ave.,  Stockton  CA  95207.  Computer 
teclinician.  Carl's  specialty  area  is 
solid-state  QRP. 

George  Daughters  WB6A/G.  1560 
Klamath  Dr.,  Sunnyvale  CA  94087. 
Research  associate.  HF  transmitter 
and  receiver,  SSB,  and  sohd  state,  are 
George's  fields. 

D.  Hausman  VE3BUE.  267  North- 
crest  PI ,  Waterloo,  Ontario,  Canada. 
Student.  Novice  transmitter  and  re- 
ceiver problems  as  well  as  logic,  digital 
techniques  and  ICs. 

Hugh  Wells  W6WTU,  1411  ISth  St., 
Manhattan  Beach  CA  90226.  Elec- 
tronics instructor.  Hugh  can  help  with 
AM,  Novice  problems,  VHF-UHF  re- 
ceivers and  converters,  sohd  state,  test 
equipment,  FM  and  repeaters,  and 
genera!  help. 

Charles  Hill  WA  7LQ0.  4005  Camp- 
bell St.,  Baker  OR  97814.  Student. 
TV,  Novice  transmitter  problems,  and 
logic. 

John  Perhay  WA0DGW.  Route  4, 


Owatonna  MN  55060.  EE  technician. 
John  will  help  with  RTTY,  AM.  SSB, 
Novice  gear,  HF  transmitters  and  re- 
ceivers, solid  state,  ICs,  and  test  equip- 
ment. 

Jim  Jindrick  WA9QYC,  801 
Florence  Ave.,  Racine  Wf  53402.  Con- 
sulting engineer.  General  help  as  well 
as  HF,  VHF,  and  UHF  antennas, 
transmitters,  and  receivers. 

William  Welsh  W6DDB,  2814  Em- 
pire Ave.,  Burbank  CA  91504.  Elec- 
tronic engineer.  Beginner's  problems, 
code  instruction,  theory  and  regula- 
tions. 

Ken  Knechl  KSVNT,  Box  39,CUn- 
tondale  NY  12515.  Television  en- 
gineer. TV,  logic,  and  digital  tech- 
niques. 

Tom  O'Hara  W60RG,  I02S3  E. 
Nadine  St.,  Temple  City  CA  91780. 
Communications  engineer.  RTTY, 
TV.  AM,  SSB,  VHF  antennas,  trans- 
mitters  and  receivers  for  HF  through 
UHF,  solid  state,  and  genera]  help. 

Bruce  Creighton  WA5JVL,  2517 
Metairie  Ct.,  Metarrie  LA  70002.  Elec- 
trical engineer.  Antennas,  Novice 
problems,  solid  state,  logic,  digital 
techniques,  test  equipment,  and  gen- 
era] help . 

Tom  Borok  WB2PFY  215-33  23 
Rd.,  Bayside  NY  1 1360.  Student. 
Tom  is  especially  qualified  to  help 
Novices  with  their  problems  with 
transmitters  and  receivers,  HF  and 
VHF  antennas,  HF  receivers,  test 
equipment,  and  surplus,  Morse  code 
instruction. 

Roger  Taylor  K9ALD.  2811 
Wilhara  St.,  Champaign  IL  61820. 
Engineer.  Roger  is  adept  with  AM, 
SSB,  antennas,  solid  state,  logic  and 
digital  techniques,  ICs,  test  equip- 
ment, and  other  general  help. 

Orris  Grefshelm  WA6UYD,  1427 
W,  Park  St.,  Lodi  CA  95240.  TV 
technician.  Orris  is  capable  of  assisting 
in  all  fields  of  amateur  work,  DC 
through  UHF,  logic  as  well  as  Novice 
help. 

John  Allen  KIFWF.  112  Edgemoor 
Lane,  Ithaca  NY  14850.  Technical 
director.  John's  areas  of  assistance  are 
VHF  and  UHF  antennas,  receivers, 
and  transmitters,  solid  state  and  digi- 
tal techniques,  ICs,  and  SSB. 
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CALCULATOR  ON  A  CHIP 
40  pin  DIP  package  - 

Add,  subtract,  multiply,  and  divide 
12  digit  display  and  calculate 
Chain  calculations 
True  credit  balance  sign  output 
Automatic  overflow  indication 
Fixed  decimal  point  at  0,  2,  3,  or  4 
Leading  zero  suppression 
Complete  data  supplied  with  chip 


Only  $12.95 


CD-3  Uni versa I'Counter  Module 

Can  be  programmed  to  count  to  any 
modulus  2—9  for  one  kit,  2—99  for 
two  kits,  etc.  I  ncludes  board,  7490, 
7447,  RCA  DR2010  Numitron  display 
tube  and  five  programming  components. 
Full  instructions  included  —  perfect  for 
displaying  second,  minutes  and  hours,  etc. 

Complete  $9.25 


LINEAR  SPECIAL 

Ten  (10)  operational  amplifiers  with  a  two-page 
sheet  of  application  notes  covering  the  basic  cir- 
cuits using  op-amps $.e5  gg^h 

Op -amp  package  10-741's,  data  sheet  and  applica- 
tion notes;  14  DIP,  S  DIP  choice only  $6.00 

LINEAR  IC's  (dual-in-line) 

LM 1 00  positive  voltage  reg so 

747  dual  74 1  op  amp  DIP       i  'oo 

LM302  voStage  follower  op-amp    1.25 

709  operational  amplifier 35 

7 !  0  voltage  comparator 50 

LM309K  5  V-1 A  power  supply  module  ......  2.50 


DIGITAL  COUNTER  MODULE  30MC 

unit  includes  board,  SN749Q, 
SN7475  quad  latch,  SN7447 
7-segment  driver  and  RCA 
"numitron"  display  tube 
W/decimai.  1 "  x  4.5"  module 
will  mount  on  V  centers. 

kii  $  1 0.95  -  wired  and  tested  %  1 3 


DIGITAL  SPECIAL 

Ten  brand  new  (on  carriers)  dual-in-line  JK  flip- 
flops-LU321  with  data  sheet  and  two  pages  of 
application  notes  describing  hookups  for-divide 
by  three  through  ten,  and  twelve.  Also  self 
correcting  ring  counter  hookups,  etc. 

10  LU321  W/dat3   $4.00 

TTL  dual-in-line 

7400,  7401,  7402,  7404,  7405,  7410 

7420,7430,7440, 

7450,7451,7453  ..  100  for$20.oo ea.$  .22 

7441  BCD  decoder  driver 1  00 

7442  BCD  decoder 90 

7473  dual  JK  flip-Hop   ' '  '    '55 

7474  dual  type  D  FF 40 

7475  quad  latch  . .  ,  '115 

7476  dual  JK  FF     .  '55 

7480  gated  fuU  adder  .  .  50 

7483  4  bit  fuU  adder    '.'.'.^'.^B 

7486  quad  exclusive  or  gate  ...  65 

74S9  64  bit  RAM [[[[_  3_qo 

7490  decade  counter 90 

7492  divide  by  12  counter 90 

7493  4  bit  binary  counter 90 

74154  one  of  16  decoder 2.50 

74192  up/dovvn  decade  counter 2.25 

74193  up/down  binary  counter  ...  2  00 

74195  unv.  4  bit  SR 90 

8220  parity  gen/checker 1 .00 

8200  4  bit  magnitude  comparator 1.60 

8280  preset  decade  counter ,  .  .  .  \.]S 

8281  preset  binary  counter    ....  115 

8520  25  MC  divide  by  "N"  

„^„    2  to  15    2.00 

7495  4  bit  SHIFT  REGISTER 115 

8590  8  bit  shift  register   2.00 

8270  4  bit  shift  register   '  2^00 


LAST  MINUTE  ADDITIONS 

NE565  Phase  lock  loop,  TO-5 $3.50  ea, 

ME566  Function  Generator,  DIP  (S  pin)    .  .  .  $3.50  ea. 

NE567  Tone  decoder,  DIP  (8  pin) $3.50  ea. 

7447  7  segment  decoder  driver    $1.30 

74181  Arithmetic  Logic  tJnit,  24  pin,  DIP     ....  $4.50 

8261  fast  carry  for  above $2.00 

8223  256  bit  bipolar  field  programmable, 

read-only  memory     $10.00 

8570  9  bit  SI,  PO,  shift  register $2.50 

LED  Red  Emitting  Lamp $.60 


All  IC's  are  new  and  fully  tested  —  leads  are  plated 
with  gold  or  solder.  Orders  for  S5  or  more  will  be 
shipped  prepaid.  Add  3B4  handling  and  postage  for 
smaller  orders.  California  residents  add  sales  tax.  IC 
orders  are  shipped  within  two  workdays  of  receipt 
of  order  —  kits  are  shipped  within  ten  days  of 
receipt  of  order.  Money  back  guarantee  on  all 
goods  sold. 


BnsvLon 


SEND  FOR  FREE  FL  YER 

P.O.  Box  J 
CARMICHAEL,  CA  95608 
(916)  966-2111 
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...AND  MORE! 

I  was  very  interested  in  the  WWVB 
receiver  article  in  tfie  latest  issue,  even 
though  so  far  as  t  know  WWVB 
cannot  ordinarily  be  heard  in  this 
area. 

I  have  been  trying  without  any 
success  to  find  details  of  LOR  AN  C 
on  200  kHz.  I  made  a  trip  to  the 
Coast  Guard  Station  at  Woods  Hole, 
but  nobody  there  would  tell  rrre  any- 
thing. 

Can  you  tell  me  where  to  get  info 
on  this?  ditto  for  OMEGA  system? 

I  should  be  most  appreciative  of 
any  help  you  can  give  me. 

Bill  Hunt 

3.?6  Marion  Road 

>Eddleboro  JL\  02346 

Does  anyone  have  the  information 
Bin  needs!' 


Having  trouble  with  buzzes,  yoops, 
and  music  from  that  nearby  broadcast 
station? 

Well,  put  on  your  old  shoes,  cover- 
ails,  and  take  a  swig  out  of  that 
hidden  bottle  of  bug  juice,  and  crawl 
under  the  house  with  a  flashlight, 
some  bare  wire,  a  file,  and  a  wiping 
rag  or  two, 

if  you  find  pipes  and  conduit  criss- 
crossing, OT  laying  upon  one  another, 
pry  them  apart,  and  put  something  in 
between,  such  as  friction  tape  or  old 
newspapers. 

If  the  pipes  can't  be  pried  apart, 
bind  them  together  wherever  they 
touch-  It's  usually  a  dirty  job,  but  will 
probably  put  a  stop  to  your  trouble- 
It's  called  cross-modulation,  and  if 
you  are  getting  music  from  that  pesky 
broadcast  station,  you  can  often  stop 
it  for  good,  and  your  DX  cards  irom 
the  otfier  side  of  the  world  might 
arrive  more  often. 

W6TG 
Reseda  CA 


In  the  November  1972Sfereo  He- 
view  there  is  an  article  by  one  Peter 
Sutheim  on  "Radio-Frequency  Bugs 
in  your  Audio  System."  The  article  is 
apparently  quite  good  as  far  as  techni- 
cal solutions  are  concerned,  but  por- 
trays amateurs  in  the  same  bag  with 
CBer's  as  "casual"  users  of  the  air- 
waves who  "may  not  give  a  damn."  I 
would  hope  that  you  and  others  could 
find  the  time  to  read  the  article  -  it 
reveals  the  kind  of  PR  problems  that 
we  must  contend  with.  I  have  written 
a  short,  polite  letter  to  Mr.  William 
Anderson,  the  editor  of  SR,  to  clarify 
SutbeJm's  misconceptions  and  would 
strongly  encourage  as  many  other 
hams  as  care  about  their  avocation  to 
do  likewise. 

If  we  can't  beat  RFI,  it's  going  to 
beat  us  —  for  good- 

Wiltiam  M.  Klykylo  WA8FOZ 
Ann  Arbor  .\II 


I  have  read  with  great  interest, 
W9JT's  "Petition"  in  the  October 
issue.  His  suggested  allocations  of  the 
amateur  frequencies  suggest  three 
things  to  me: 

1.  HIS  favorite  mode  of  transmission 
isSSB, 

2.  He  seems  to  think  that  amateurs 
have  no  purpose  except  to  chew  the 
fat. 

3.  He  is  an  extremely  selfish  indi- 
vidual. 

His  impression  of  amateur  service  is 
that  hams  are  nothing  more  than  a  lot 
of  people  competing  for  spectrum 
space  to  talk,  largely  about  nothing. 
Unfortunately,  a  large  number  of 
hams  have  the  same  impression.  They, 
and  Mr.  Fyler,  should  comply  with 
the  FCC  requirement  that  amateur 
operators  be  familiar  with  the  domes- 
tic and  international  regulations 
governing  amateur  service.  Specifi- 
cally, they  should  read  that  part  of 
the  Geneva  radio  regulations  where 
the  amateur  service  is  defined,  "A 
service  of  self  training  and  technical 
investigations  carried  on  by  ama- 
teurs ..."  This  very  definition  would 
be  completely  invalidated,  were  Mr. 
Flyer's  recommendations  or  any  like 
them  ever  adopted. 

The  present  amateur  sen/ ice  knows 
many  modes  of  transmission.  Conse- 
quently amateur  radio  has  always 
served  as  a  source  of  self  trained 
personnel  for  all  phases  of  the  com- 
munications industry.  In  spite  of  the 
great  popularity  of  SSB  fone,  all  the 
present  modes  of  transmitting  in- 
formation have,  and  always  will  have, 
their  place.  For  example,  AM  phone  is 
still  the  prime  means  of  voice  trans- 
mission outside  of  the  amateur  ser 
vice.  (Name  one  commercial  broad- 
casting station  that  uses  suppressed 
carrier  single  sideband.)  FM  phone 
holds  a  close  second.  There  are  still  a 
great  many  commercial  and  govern- 
ment CW  stations.  How  can  there  be 
any  self  training  if  these  still  widely- 
used  techniques  are  closed  to  the 
amateur? 

In  the  amateur  service  itself,  AM 
phone  still  offers  audio  quality  far 
superior  to  SSB.  I  am  yet  to  hear  the 
SSB  station  that,  even  on  equipment 
designed  for  SSB,  sounds  any  better 
than  a  constipated  duck.  Phone  nets 
are,  in  fact,  handicapped  when  they 
use  SSB  since  every  station  must  be 
within  a  few  Hr  of  net  frequency  —  a 
difficult  thing  to  achieve,  even  with 
today's  sophisticated  equipment. 
Without  intending  to  degrade  the 
many  capable  operators  who  utiliJe 
SSB,  I  must  also  say  that  I  have  run 
across  many  operators  who  now  don't 
know  how  to  properly  tune  in  an  AM 
signa!  and  whose  equipment  gives  de- 
cidedly inferior  performance  when  re- 
ceiving an  AM  signal.  On  the  other 
hand,  SSB  certainly  is  the  better 
medium  for  casual  conversation. 

For  handling  third-party  traffic,  CW 
cannot  be  beat.  I  won't  elaborate  on 
this;  I  will  merely  suggest  listening  in 
to  a  phone  net,  then  to  a  CW  net. 


RTTY  is  also  superior  to  phone  for 
message  traffic,  although,  because  of 
its  extreme  complexity,  I  feel  it  is  still 
second  to  CW. 

If  Mr.  Fyler's  recommendations 
were  ever  adopted,  the  ham  bands 
would  shortly  become  more  polluted 
than  Lake  Erie.  His  statement  that  "It 
is  imperative  that  SSB  fone  have  the 
right  of  way  over  CW ..."  betrays 
him  as  the  sort  that  would  eventually 
degenerate  amateur  radio  to  the  point 
of  eliminating  CW  altogether,  leaving 
his  favorite  medium  in  exclusive  cor^ 
trol  of  the  entire  amateur  spectrum 
and  cluttering  it  with  the  multitudes 
of  individuals  who  today  are  crying  in 
their  beer  that  they  can't  learn  the 
code  which,  to  date,  millions  of 
eleven-year-old  boy  scouts  have 
learned.  We've  kool<s  enough  on  the 
air  without  that  lot. 

I  recently  received  a  letter  from 
WA4RMF  asking  for  an  article  enu- 
merating the  contributions  of  ama- 
teurs to  progress  in  the  electronic 
industry.  No  mere  article,  not  even  a 
full-sized  volume,  can  do  justice  to 
this  subject.  The  better  engineers  and 
technicians  in  every  electronic  firm  in 
the  country,  and  most  commercial 
radio  and  TV  stations  are  hams,  to  say 
nothing  of  the  hams  that  peruade  the 
telephone  companies,  and  recording 
studios.  The  bulk  of  them  got  their 
start  as  amateurs.  I  am  indebted  to  my 
hobby  for  a  fifteen-year  career  in 
electronics.  I  know  as  a  fact  that 
many  ideas  which  are  eventually  aty 
sorbed  in  commercial  and  military 
hardware  have  their  origins  in  amateur 
tinkering  —  the  hams  merely  take 
them  to  work  next  day  and  use  them. 
How  could  amateur  radio  ever  con- 
tinue this  contribution  to  progress  if  it 
is  stifled  for  the  convenience  of  a  large 
number  of  gasbags?  Our  hobby  pre- 
sently offers  a  great  many  outlets  for 
public  service,  personal  and  cultural 
improvement,  and  development.  It  has 
been  so  from  its  beginning,  and  he 
that  will  so  demean  himself  so  as  not 
to  be  endeavoring  to  add  to  his  stock 
of  knowledge  and  operating  skill  may 
be  deemed  a  drone  on  the  airways  —  a 
useless  member  of  the  fraternity  and 
totally  unworthy  of  being  called  a 
radio  amateur. 

W2FEZ 
P.S.  I've  got  a  sneaky  feeling  you  will 
disagree  with  me  and  support  W9JT. 
If  so,  1  hope  you  will  still  be  man 
enough  to  print  this  letter. 


There  is  some  weird  idea  going 
around  that  I  censor  the  stuff  I  print 
in  73,  and  that,  therefore,  everything  I 
publish  means  that  I  agree  with  it. 
This  is  not  the  policy  of  73  —  this 
never  has  been  the  policy  of  73  —  and 
I  hope  it  never  will  be  the  policy  of 
73.  Just  because  your  adored  QST 
seems  to  operate  this  way  does  not 
mean  that  73  is  going  to  imitate  them. 
Stuff  is  printed  in  73  that  appears  to 
be  of  interest,  whether  I  think  it  a 
bunch   of  bananas  or  not.  .  .  wayne. 
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Save  over  $9,000.00  on  this 

1.       AN/WRR-2SSB  Receiver! 

".r  i>. 

'      ■•^-■-  Original      government     cost:      over 

$10,000.00!    One   of  Navy's  most  modern 
radio    receiving    sets.    Built    by    National 
Radio    Co.    in    last  decade.    A  triple  con- 
version     super-heterodyne.      Frequency 
range:  2  to  32  MC.  in  1  kc  increments.  4 
bands.    Featuring   full   carrier  suppression, 
unit  receives  AM,  CW,  MCW,  voice,  facsim- 
ile,   teletype    and     ISB.     REQUIRES    NO 
MODIFICATION!      Greatly     superior     to 
earlier    R390A/URR    model.    Good   cond. 
Complete,    operational.    Spec   sheet  avail- 
able. Spare  parts  as  needed.  Overhaufed  and  certified  .  - .  $595.00 


1     i:3D.     ncuuinci    i\( 

$495. 


NAVY  TCS  TRANSMITTER 

Just  arrived!  This  collector's  item  is  now 
available  in  new  condition!  1. 5  to  12  Mc. 
CW  and  AM.  SO  watt  CW.  Ideal  for  a  raft 
of  multi-purpose  uses.  Designed  by 
Collins  Radio.  Brand  new!  A  Coiumbia 
special S75.00 


COLUMBIA  SLASHES  TEST 
TEST  EQUIPMENT  PRICES! 
•  TEK.,  H.P.,G.R.  ETC. 

World's  largest  storehiouse  of  meters,  signal  gen- 
erators, scopes,  etc.  All  popular  models.  Immedi- 
ate delivery! 

Write  for  lowest  prices  in  country! 


IP-69/ALA-2  PANADAPTER 

This   compact    unit   csn   be   used   with    most  Ham 
Receivers  after  conversion.  Complete  with  con- 
version    info     and     schematic.    Good     condition 
$19.95 

2  METER  AIRCRAFT  MONITOR 
RECEIVER  130-150MC 

R-74a/TRC-47  single  channel  AM  crystal  con- 
trolled 110V60CPS,  puvr  supply  &  speaker  built 
in,  squelch,  r-f  gain,  dual  conversion  modern 
design.  Size  19'W  x  5"H  x  14"D  for  rack  mtg. 
Supplied  with  schematic  &  hoolcup  info.  No 
conversion  required.  ExI  condition    $29.95 

XMTRS  -  TRANSCEIVERS  -  RECRs 

T-47/ART-13  2-18MC  transmitter  Less  tubes  - 
Good  condition      . $14.95 

T-47/ART-T3  with  tubes  ExI.  Condition    .  .  .  49.95 

RT-1S/ABC-1  transceiver  100— 156Mc  ExI.  Condi- 
tion     39.95 

ARC-3  transmitter  24  channel  100— 1E6Mc  ExI. 
Condition    14.9B 

BC"348  20tl  500KC  Si  1.5  18MC  Reconditioned 
24V  DC      75.00 


R.^44/APR-4V    AM    &    FM    Excellent   Condition 

49,95 

R-105/AFIR-15   1.5— 1SMC    Collins  Receiver, 

Good     $49.95 

RBB  600-40O0KC  Second.  1 15/1/60  ....  100.00 
RBC  4— 27MC  Reconditioned  116/1/60  .  .  .  100.00 
ARC-3     Receiver     100— 156MC    24    Channel    ExI. 

Condition     14_9S 


URGENTLY  NEEDED! 

We  will  pay  top  dollar  for  your  late  model 
military  communication  equipment,  and  mili- 
tary/commercial lab  grade  test  equipment.  Write 
or  call  today: 

(213)875-2970  (213)764-9030 


FM  TRANSMITTERS  &  RECEIVERS 

70-100  Mc.  Single  channel.  50  W.  output. 
1 10  V,  60  cycle.  New  and  like  new. 

R-19/TRC-1  Receiver    $75.00 

T-14/TRC-1  Transmitter 75.00 

FREE   schematics.  Convertable  to 

6  or  2   meters. 


TELETYPE  EQUIPMENT 

M-15KSR  Page  Printer 
w/Keyboard  &  Table 
M.28KSR  Page  Printer 
M-2SASR  Teletypewriter 


Tasted  OK 

$  199.50 
795.00 
1750.00 

CV-S9A/URA-8A     RTTY     Audio    Type    Terminal 
Unit,  Good  condition,  less  cabinet      , 75.00 

COMMAND  Receivers  Transmitters 

RECEIVERS 

190    550KC  Q-5er  Good  Condition $14.95 

Or  Like  New 19.95 

6-9MC  40  Meters  Good  Condition 12.95 

XMTRS 

2.1  3IVIC  T  18/ARC  5  New 4.95 

4-5. 3MC  T-20/ARC-5  Exl.  Condition 3.95 

4  5,3MC  BC-475  New 5.9S 

MD-7/ARC-5    Plate    Modulator    For   Above    Xmtrs 
Exl.  Condition     4.95 


Oolumbia  Electronio  Sales,  Ino. 

P.O.  Box  9266,  7360  Atoll  Ave.,  North  Hollywood  CA  91609  Tel  (213)  875-2970  &  764-9030 
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NEW  and  SURPLUS  ELECTRONICS  FOR  THE  HAM 
and   EXPERIMENTER 


lms1illac.fiuie.    Electronic  Clock  Kit 


Step  Into  The  Future  With 

THE  TIME  MaCHira. 


Small  Size: 

2  J/4  X  4  1/2  X  6  3/4 


lASTC  CLOCK 
ElECTRDHICS    ClOT] 

HAND-FDilBHED  SOUD 
WALNUT  CaSE 

Options:  - 

MASM, 

^■lANUAL  RESET 
AUTO-POVreft  RESET 
SECONDS  DISPLAY 


$52  50 

looo 


7.95 
Z.DO 


.95 

I.  00 


[ntroducing  the  r 


:  stylish,  cimpact,  state-* 


rH  Is  Ctrl 


lie  t--':ck  kit  available  anywhere. 


TITE  TIME  MACHINE  uUU%Qa  the  latest  electronic  CechnLques  and  advances  to  provide  time 
Information  lite  no  elOck  hjtfi  bafOcc.    A  Large  ScsiCi  Integration  {LSI]  circuit  provides  ttie  io^ic 

to  convert  the  SO  hertz  Ufia  frSquencj^  into  a  dlsplayablc  time.    Internal  opclona  include  a 
presettoble  algrra  aifcait^  five  mlnntc  snaose,  Jiitl  1?^  hour  time. 


MODEL  3SOO  PULSE   GENERATOR 


-:#■  #<^ 


sPECiPiCATiaras 


1.:.  ii>.  20. 100,  £□□» 

1,  2,  in,  20,  100.  2D0  millisBC. 
1,&,  1Q,60,  lOO.BtJftPuls&aJsei 
1,  5,  IQ,  DD.  100.  .ion  K  Pulsesj 


Mew 

Complete 


]00  nnriMMand 


Fbll  Tunc: 
Outpjts; 


&O0Dhin]0Opn[Mid 
Sbi>nli^nc«U.»  0  to  5"^  and  5  Iff  0" 
cuipuU  -  Fixed  Amplitiide 
IIT  ^  10^  fiD  Hi,  3  Vfatti 


'75 


00 


Originally 


Greatest  advance 
in  soldering  since 
electricity... 


WAHL 


(;OMiPI.ETEL.V  PORTAfllE 
HEATS  IN  5   SECOMDS 


HO  AC  LEAKAGE  OR  INDUCED 
CURRENT  TO  DAMAGE  DELICATE 
ELECTRONIC  COMPaNEHTS. 


$1995 
^fEW- GUARANTEED 


COMPLETE  WITH  RECHAaGING  STftKD,  FINE  TIP  AND 
INSTRUCTION  BOOKLIT  lOflDEa  AN  EXIIRft  0^1  FOS  A 
XUAS  PRESENT.} 


TOUCH  CALLING 
KEYSET 

keTse-t  '•<)ulppied  rlth.  a 
toiLe  e«nir«tcir;   Idectl'^ia^ 
ta  (liaft*  \tB*d  ib  Tfiuch 
CallliEj;  tvliphcoee,  "Si^ 
tone   G'an«ratar   is  BD'jnTed 

ill  back  or  the  koyeot. 

All    lOna    rr«t(,ij^ni5ii)E  .3TS 

tTEmidlptop  aa dilator. 


?|S£t 
3.55-  X  6.20"  X  2 


95 


24 

NEW 


5VDC 

3/a  AMP 

POVA^ER 
SUPPLY 
KIT 


USES  THE  lATEST  STATE-OF-THE-ART  THME  TERMINAL  REGUIATOR 
CISCUITRY. 


HAS  im-EHNAL  CURRENT  UMCT,  THERMAL  SHUTDOWN.  AND 
SAFE-ARE!l  COMPENSATION. 


.8 


*j.4O0  if 


^^ 


1   Segnnent  LED 

Display 

f^^  3^  EACH       NEW! 

[,      SIMILIAR  TO  KWNSANTO  MAK-1  AMD 

OPCOA  SIA-7.    FITS  IK  H  PIN  DIP  ECCKHT, 


2H>   747-JZ30 


PISPIAYKIT  I,  INCX.UDES:  7  SEGMENT  lEIJ,  7447 
AWC  7490. 


DISPLAY  KIT  2,  INCLUDES:  7  SEGMENT  LED,  ?447,  ?'190, 
AND  7475. 


$  5.95 


[i^  KA    ELECTRONIC   SALES    * 

J^j       «3I3  51.0CUM  STT^EET      ■      DALLAS.   TEXAS    TSW? 

WHEN  IN  DALLAS  VISIT  OUR  STORE 
SATURDAY  9  TO  5. 

SEND   YOUR   NAME  IN  FOR  MAILING 
LIST  AND  CATALOG, 


COMING   soon:   TOUCH-TONE   DECODER   KIT. 


6,95 
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There  will  never  be  a  better  time  to  get  your 
1973  CALLBOOKS.  Here  are  the  brand  new 
1973  editions  —  Don't  delay,  the  next  editions 
are  still  12  months  away. 

Get  your  copies  today  and  you  will  enjoy  the 
latest  edition  for  the  next  twelve  months.  Put 
it  off  and  only  you  will  be  the  loser. 


The  CALLBOOK  is  a  wtal  part  of  every  amateur 
radio  station.  Over  285,000  listings  in  the  US 
CALLBOOK  and  nearly  200,000  in  the  DX  Edi- 
tion make  these  two  volumes  an  indispensable 
reference.  Not  only  do  the  CALLBOOKS  list 
QTH's,  but  they  also  have  page  after  page  of 
valuable  charts,  tables  and  maps  all  designed 
to  malie  your  operating  more  efficient  and 
more  fun. 

To  make  these  volumes  even  more  valuable 
special  service  editions  are  issued  each  3 
months,  but  only  to  owners  of  the  1973  CALL- 
BOOKS,  which  give  complete  cumulative  up- 
dated information  for  the  1973  CALLBOOKS. 


US  CALLBOOK 

(te&s  service  editions) 
Just  $8.95 

US  CALLBOOK 

(with  service  editions) 

$14.95 


DX  CALLBOOK 

(less  service  editions) 
Just  $6.95 

DX  CALLBOOK 

(with  service  editions) 
$11.45 


Mail  orders  add  50?  per  CALLBOOK  postage 
and  handling. 
See  your  favorite  dealer  or  send  today  to: 


VJRltE 


FOR 


FREE 

bro' 


RADIO  AMATEUR 

ca 


&^^ 


llboolc 


INC. 


Dent  B    925  Sherwood  Drive 
Lake  Bluff,  III.  60G44 


FoT 


1 


1 


1 


MERRY 
CHRISTMAS 

from 

NEW  HAVEN  AVIONICS 

TETERBORO  AVIONICS 

Now  from  two  big  locations. 

Tweed  New  Haven  Airport  Teterboro  Avionics 

New  Haven,  Conn.  06512     —     481  Industrial  Ave. 
Phone:  203-467-0148  Teterboro,  N.J.  07608 

Phone:  201-288-1619 


CHRISTMAS  SPECIALS  !! 


Collins  R  391  Digital  Readout  Rx  500  kHz  to  32  MHz  $500.00 

Collins  R-389  Digital  Readout  Rx  15  kHz  to  15  MHz  S500.00 

Hewlett  Packard  HP616  Microwave  Sig.  Gen.  $250.00 

Boonton  202,  202C  or  202E  $250.00 

Boonton  207  $800.00 

Boonton  203  $800.00 


WANTED     Top  prices  paid  for: 

HP  628A  BOONTON  232A  & 

HP  873  IB  235  A 

all  types  of  Collins  test  equipment. 


J 


DECEMBER  1972  ^53 


AIRCRAFT/AUTO/BOAT  QUARTZ 
CRYSTAL  CHRONOMETER 

Revalutianqry!,  yfas  the  T^jiction  o(  OMF  cuatomers 
when  they  saw  our  latest  kit.  Measuring  onEy  3-1/2" 
X  tiS-l/:^^'  X  4",  «id  accurate  to  10  ^co'tids  a  tboiith, 
this  cEtronoineter  promiHed  to  enlirely  mpkcc  mech- 
anrtal  docks  in  tars,  boats  nnd  airplanea.  - 
FitB  into  a.  Gtandard  2-1/4^'  instrument  panel  cutouL 
The  dUpbya  «re  brigltt  L.E.D.  displays  that  should 
last  a  tifetinw.  Setltog  coutrols  are  Kcnanni  mid  oj*- 
erate  CroRi  a  pointed  object  sucli  as  a  pend]  point  or 
paper  clip^  in  orde^r  to  keep  non-authorizicd  hands  off. 
The  dock  should  only  have  to  be  tcsot  at  vtrj/  great 
intervals,  or  in  the  event  of  power  \tfKB  (i.e.  replacing- 
battery  ia  car).  Ttie  dodc  is  wir«d  ao  Uiat  Ui«  timing 
circuits  are  always  nuuiing,  hut  the  displays  are  only 
lit  when  the  ignician  ia  on,,  resulting  in  neeligSihte 
power  drain.  The  [ow  price  is  only  po^eibk  bemuse 
of  a  new  one  chip  MOS  dock  circuit,  developed  for 
((uarlz  crystal  wristwatches. 

Operatea  from  10^14  Volts  D.C  An  acoeasaty  unit 
wh]'i;h  mounta  oo  die  back  ftdapts  the  UTtJt  to  3(^28 
voltg  for  twin  engin«  aircraft  and  larger  boats  using 
24  Volts  ignition.  Know  Itow  di^u^rted  you  aic  with 
the  usual  car  clock?  Order  thb  fine  unit  now  toe  ral- 
lying, Epoite  eve-nta,  navigation,  or  jiuit  to  have  a  fine 
chronometeT  that  will  give  you  a  bfetinic  of  superbly 
accurate  time. 
a  Quartz  Gironometer,  Kit  Fonn  S59  ^0 

□  Quartz  DnOUometer,  Wicvd  {99.50 

□  24  Volt  Adapter  *10.W 


AUDIO  AMPLIFIER  KIT 

This  IS  not  our  prettiest  kit,  but  H  bur  does  perfonn. 
Hybrid  Sanken  audio  modulea  make  winns  easy.  Out- 
put latnigs  are  nuudimun  conliqnQus  at  1000  Hz  with 
a  di&toition  less  than  0.5%  into  a  load  of  8  ohms.  R«- 
Eptinae  in  ±  Q.S  db  20-20K:Hz  €1  watt  Chasaia  sup- 
plied is  beavy  guage  anodized  aluminum.  Capiacitots 
xre  all  computer  grade.  Levd  controls  on  both  inputa. 
Q  100  Watt  (RMS)  Stereo  Kit  $fiS.OO 

ti  50  Watt  (RMS)  Stereo  Kit  $5a.00 

p  20  Watt  (RMS)  Stecco  Kit  $30.00 


50  MHz  DIGITAL  COUNTER 
LABORATORY  SPECIFICATIONS 
AT  A  BUDGKT  PRICE! 
We  feel  the  mo?t  important  thing  about  building  a  kit 
Fs  saving  maney.  There  are  a  lot  of  other  advantages 
of  course  .  .  mairta inability,  use  cf  sundsrd  pares, 
complete  docuniE^ritatiDn,  afd  theeKpenen-ce'iand  fun 
of  buildmg  it,  bur  the  overriding  considergtion  i5 econ- 
omy. This  kit  costs  less  than  half  that  of  the  lowest 
priced  competJItve  unit  on  the  market. 
The  Aries  50  MHz  {raunter  i;  Resigned  for  yesr$  oi 
maintainencc  fres  service.  MSI  integrated  circuitry, 
cold  cathode  display  tubes  and  conservatively  rated 
transformers  mean  low  temperature  rJse.  AH  displuys 
and  I.C.'sare  in  sodietsfor  easy  maintamabillty.  Tha 
master  oscillator  is  a  1 .0  M  Hz  crystal  in  b  custom  de- 
signeij  cosmos  oscillator  circuit,  having  a  stahTITty  o1 
+  3  PPWI.  Accuracy  is  Q.005%  worst  case,  0.0002% 
pr  better  when  adjusted  to  WWV  with  a  communi- 
cations receiver.  A  front  panel  selects  a  timing  intpr- 
val  of  1.0  seconds,  0.1  seconds  or  30  milliseconds. 
A  variable  monostable  multivibrator  holds  the  count 
on  the  front  panel  lor  a  period  of  a  fraction  of  a 
second  to  infinity.  For  u;e  in  the  period  mode.  t?ie 
1 .0  MHz  o^illator  is  connected  to  the  main  counting 
chain  and  gated  by  the  input  signal. 
Assembly  time  for  tha  kit  is  spprox.  10  hours.  The 
semiconductor  complement  is  (TJ  7400,  (11  7408, 
(1)7442.  (10)7490.  (5)74122.  {6174141,(11174193, 
(1)  7419B.  (1)  74Sn,  ID  CD  40t)7AE,  (Ij  LM309. 
(6)  Diodes,  and  {1)  Transistor.  If  yau  always  wanted 
g  laboratory  qjality  cojnter,  but  could  never  justify 
the  price,  here  is  your  chance. 

□   50  MHz  Counter  Kit,  Complete  with  Crystal  Time 
Baae  and  Caae  -  Po^paid  in  USA $k2S.$P 


DIGITAL  CLOCK  KIT  WITH  NIXIE  DISPLAY 
Because  we  have  msde  an  extremely  good  purchase 
of  over  20.OD0  nixies,  we  can  sell  a  complete  digital 
clock  kit  for  less  than  the  usual  cost  of  the  display 
lubes  alone.  We  provide  a  complete  etched  and  thru- 
plated  circuit  board,  all  integrated  circuits,  complete 
pDw^r  supply,  display  tubes,  ^-C  sockets  and  a  hTca 
front  fianel  with  polaroid  visor,  Wa  hsve  never  seen 
anyone  offer  this  kit  for  less. than  $100.00  before. 
Indudes  6CD  outputs  for  use  as  with  timer  option. 
May  be  wired  for  12  or  24  hour  dispJay.  Indicates 
hours,  minutes  snd  seconds. 

n  Clock  Kit,  complete  lese.  outside  cover  .  .  .  $57.50 
D   AEutninum  blue  or  black  anodized  cover  .  .     ^$^.50 


POCKET  CALCUIATX)R 
We  expected  it  faToraMe  renction  to  our  calculator, 
however,  we  were  overwheUned  when  we  Teoei>ed 
orders  far  hundreds  at  a  tinte  Th«  reaction  of  our 
castomeia  was  that  th«y  fell  thu  Was  tlie  blOfit  ad- 
vanced  podtet  calculator  on  the  market,  and  priced  ho 
low,  ^ey  iwuld  aesemble  and  market  it  at  a  profit. 
The  fefttures  that  make  tiiia  so  exciting  are: 

'So  compact  it  fits  bi  a  shirt  pocket  {9-L3/I6  x 
4-5/8  ji  M/4). 

'  Performe  every  function  you  would  expect  in  a 
detdi.  cafculatoi:,  aud  thcm  aOlne,  multiplies,  div* 
idea,  adds,  suhfra'Cta  and  giveatrue  credit  balance. 
Include^if  conHtant  and  chMn  opetiatioiir  full  float 
ing  decimat,  suppressed  trailing  zeroes,  and  aulo- 
■natie  single  entry  squaring. 

*  Poweied  by  self  contained  AA  butteries  with  up 
to  aix  Eiaurs  operatjon  (Nicad  batteries  with  char- 
^r  option,  up  to  five  houiB  per  diBt;ge). 

•  Caiculatioas  performed  by  a  eingte  40  pih  LSI 
Oaree  scale  integration)  chip.  DiEptay&are  9  digit 
LED'&  (light  emitting  diodea)  ami  oyerflow  and 
■ninuH  agns  are  alao  LCD's. 

Ae  a  studeot,  engineer,  eale,9mBn,  aecouutant  or  any- 
one who  would  like  fast  accurate  answers,  this  odcu- 
laloT  fills  tfafl  bill,  and  at  a  price  that  unquestionably 
makes  this  the  low^est  price  high  i|uality  calculator 
available. 

n   Pocket  Calculator  Kit  $75.00 

o  Pocket  Calculator  Completed  $99.00 

c  NiCad  Batteries  &  Chajger  $17.50 

c  Batteries  &  Charger  Completed  $25.00 


16  DIGIT  ELECTRONIC  DESK  TOP 

CALCULATOR  KIT 
Just  one  evening  pute  it  togetber.  Even  if  you  have 
never  asaemhled  a  kit  before,  our  comprehcninve  stcp- 
by-fitep  takaaual  makea  It  eaay.  Tliia  calculatoi  adde, 
subtmcta,  multiptiea,  dindea  -  multiplieB  &  divides  by 
a  i^RHtaut.  Hb^  full  16  digit  capacity  with  S  decades 
Q<f  display  and  7ero  guppreaeion.  Entries  and  ammerg 
with  greater  than  S  digite  can  be  displayed  m  their 
entirety  in  two  alternate  seetiDnB;  pie  la^  eight  digits 
utd  tho^  digits  exceeding  eight.  Nfg^tivft  rcfflilts  aj^ 
cOirecUy  displayed,  and  an  error  flymhal  indicates  an 
overflow  beyond  the  16  digit  capjJjtUty.  Sequeotial 
operatious  can  he  performed  using  the  auewer  to  the 
previous  operation  as  one  of  the  entries  for  tlie  ncxL 
The  decimal  point  can  he  podtiaiied  foUowihg  any  of 
the  ei^t  least  aguificant  digite  and  will  be  carried 
automatically  during  mbaequetit  operatiotu.  'An  ad- 
ditioual  good  feature,  concerning  the  beginner,  i»  that 
{dl  major  components  aie  in  sodcete,  inwing  trouhle- 
ihootiiiM  easy.  And  if  all  elee  fails,  (an  unlikdy  oc- 
ctU'a»c«)  you  cati  scud  it  badi  to  Ariea  and  vt  will  Qx 
it  for  a  tnaximum  of  $10.00,  Uo  matter  what  is  wrong, 
baring  gros;  negligence. 
□  Kit  -  With  Power  Supply  Si  Ca«e  ,    .  ,  .  .  .    $99.00 


Dear  Customers; 

Due  to  the  tremendous  denuuid  for  S  &  F  Electronic 
kite  a  new  company,  ARIES/BP«  haa  been  fonned. 
ThiA  move  provides  a  complete,  well  staffed  organi- 
zation to  deal  with  kits  and  only  kits,  thu£  ofienng 
faster  delivery,  better  atrviee,  and  most  hnportaut  of 
all,  a  continuing  flow  of  new  kit?  that  will  advance 
the  '^etate  of  the  art"  in  theb-  fields. 
The  activities  of  the  entire  staff  of  ARIES/BF  wiU  be 
devoted  fuU  time  to  satisfying  your  needs  and  pro- 
vidtpg  you  with  &  large  selection  of  inlereating  and 
.  up-lo-tIi€ -minute  kit  devices  (or  the  home,  the  Aar^^  and 
the  etectroujc  ^op. 

Although  ARIES  is  still  at  die  mercy  of  vendors  for 
their  delivery  in  some  cases,  every  effort  is  being  made 
to  develop  sufficient  inventory  to  be  able  to  assure 
off-the-^elf  delivery  of  all  ourkitflL 
Sincerely,  _ 

Arthur  Penncll 
Pieattcnt,  ARILS/fiF 

ARIES  INC. 

119  Fqsmf  ^treeT.  Peabody.  Mbsi.  01: 
IS17)  S33-04SO 


Qty. 

Description 

Airount 

City/State_ 

Q  Ch&ck  Enclosed       Q  Wig^tgr  Chgni^       D  BankAmerlMfd 
M.C.  No. 


Please  call  lactorv  for  quantity  prlcK 
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SPECTACULAR!!  PRICE  WAR  ON  SURPLUS  SEMICONDUCTORS 


LINKAK  DEVICES,  OP  AMPS,  REGULATORS 

□  709    Hig]i  nerTomiance  Op-Amp S.^l) 

1^  711   Dual  Comparafor S,5l> 

D  723    RegulatDr _ ,..  .. SI. 25 

D  7-i]    Compensated  Op-Amp S-50 

D  558   Dual  741, ., ,. SI. 00 

□  LM309   5  Volt  1  amp  Regulator.  TO-3 £2.25 

FAIRCHILD  VOLTAGE  REGULATOR 

IFairchilJ  UGH7805  5  Volt  1  amp 
vottage  re^lator.  Perfect  for  lo^c 
BupplLe^  wry  compacl Si. ^5 

SPECIAL  LC/S,   PHASE  LOCKED  LOOPS 

D  NES60  Phase  Lodtcd  Loop S4.65 

n  NE561  Pliasc  Locked  Loop S4.65 

□  ME562  Phase  Locked  Loop S4.65 

□  M  V.565  Phase  Locked  Loop S4.65 

□  NE566Fuin:Uo]i  Generator /Tone  Encoder.  .  S4.65 

D  NE567  PLL/Toiie  Decoder S4.65 

a  NE595  Four  Quadrant  MuttLpUer g3.75 

o   j\E5S5  Timer,  2ij  Sec  to  I  hour.  Special  .  .  .  $1.2$ 
n  NE540  Power  Driver,  for  LOOw  AB  amp.  . .  32.25 

IVIEMORIES,  SHIFT  REGISTERS,  ROM'S 

□  1101    256  Bit  RAM.MOS S4. 


1103  10a4Bit  RAM.MOS 

□  74S9  64  Bit  RAMJTL $3. 

a   2513  Character  Generator  ROM S14. 

D  1402  Shift  Regisler $4. 

D  1403  Shift  Register $4. 

□  1404  Shift  Register 


o  8224     Programable  ROM Jl4,75 

Dear  CuitOmers, 

Wo  want  tc  take  1hSs  apparttjnjty  W  thank  yov  for  your 
patronage',  Your  resiponse,  hes  In  a  few  short  ys^i's  allowed 
us  to  grow  to  becOma  one  ol  the  largest  surplus  dealiSrs  \fi  the 
U.S.,  end  because  of  our  buying  power,  we  are  able  to  offer 
yflu  "stats  of  the  art"  components -at  pric&S  tha  hobbyist  can 
afford.  Offering  tlte  latest  (echnologv  though,  tias  its  pttferis. 
SoiTiBtimes  manufacturors,  promising  us  the  latest  in  LED'^s, 
MSI,  or  oihGr  advanced  technology,  have  hatf  problems  get- 
ttng  their  prodLiMlnn  lines  going  and  have  dslaved  shifjrnent 
to  J5  which  re&ulled  in  a  delay  to  you.  Via  hope  you  vuill 
uncferstdhd  this  at  these  tlme^  and  accept  our  apOiOgtes. 
Ir  O^dor  to  offer  you  stfll  baiter  sen/jce  in  the  future,  vje 
hawE  made  some  significant  changes  here  at  B  &  F.  \Wa  havo 
formal  3  joint  venture  with  Adas  Inc.  to  develop,  manufac- 
ture and  merket  kits  only,  [You  will  find  their  ed  elsewhere 
in  this  maga^inel.  The  enfiineering  staff  represents  some  of 
The  flnsst  engineering  telant  In  the  United  States,  even  If  ws 
say  it  ours^lv&s.  The  diwision  leaves  us  free  lo  pursue  Iha  4ur- 
pluj  business  and  to  devote  Our  full  tlms  M  servicing  your 
orders  end  finding  ri-ew  "buys" , 

We  also  hSue-  increa^ad  our  ^taff  and  can  now  Cifter  more 
servim  on  information  requests.  PlBa5c  keep  them  simple. 
however,  as  we  can  not  do  the  engineering  for  you.  but  will 
do  all  within  ou-r  power  X-o  orc>viiJa  you  with  complete  data 
an  everythinf)  we  sell. 

Thank  you  again,  and  we  look  forward  10  rnany  more  year? 
of  offHfing  you  the  latBit  In  alactronics  and  eiectm-aptical 
Wehnologv- 


o  2NS062 
Q  2N5064 
a  2N4169 

□  2N4170 
D  2N4172 
a  2N3525 

Q  2N1772/C15A 

□  2N1774/C15B 
n2N1777/CI5D 

□  2Ni844/C20A 
a  2Nt846/C20B 

a2N5l70 
a2N5171 
n  2N3e96/C30A 

□  2N3fi97/C30B 
n  2N3fli>9/C30E 


Plastic  I OOV  lamp 
Plastic  200V  1  junp 
lOOV/8  Amp  stud 
ZQOV/S  amp  stud 
4flOV/&ainpfllud 
400V/3  amp  press  fit 
LOOV/S  amp  stud 
20OV/e  amp  stud 
400V /a  amp  stud 
IOOV/12  amp  stud 
200V/12  amp  elud 
200V/20  amp  elud 
500V/20  amp  stud 
700V/20ampBtiid 
100V/2S  amp  stud 
200V/25airipEtud 
500V/25  amp  stud 


^^^m 


CALCULATOR 
CHIP  SPECIAL 


B  aud  F  hAd  purehaeed  a  quantity  of  MOS  large  scale 
integration  chipa  for  calculators.    We  are  not  a^^owed 
to   meatiou  the  mauufaetiucrs  mime,  however,   tli« 
specs  should  make  them  seif-evklt^ut. 
Q  SeE  "X"  -  Four  24  pin  LC/a,  BCD  output,  16  digit, 

fixed   automatic  decimal  point,   poi^le   mcmoiT 

expansion,  (unifitant £29.00 

a   Set  "Y"  -  Single  40  pin.  7  a^jnent  output,  12  digit. 

fixed  automatic  decimal,  no  conatant   .   .  .   $15,00 
□  Set  "Z"  -   Single   40   pin  I.C,  7  segment  output, 

8  iligit.  floating  point,  coiialant Si  9.50 


7400  SERIES  TTL  SUMMER  CLEARAJNCE 
MOST  POPULAR  LC.  SERIES  MADE  [!]!!! 

B  and  F  maintains  an  inventory  of 
over  one  million  brand  new,  fae-^ 
tory  packaged  integrated  circuits, 
and  IE  continually  buying  more 
from  BOin-ces  throughout  the  country.  We  intend  to 
offer  these  at  the  lowest  prices  of  any  supplier,  and 
to  prove  thia  point  w«  have  jiut  cut  our  own  normally 
fantaetic  low  prices  even  lower.  We  will  meet  Of  bet- 
ter any  7ii00  series  price.  Data  sheets  are  ineluded 
with  all  items.  On  orders  over  $20.00  wt  will  include 
free,  a  TTL  data  book  or  Linear  data  book,  totaling 
over  200  pages.  Ordere  over  SIOO.OO  wiU  receive  a 
1000  page  data  file,  An  additional  discount  of  5% 
will  he  allowed  for  orders  over  S250.00  and  IO?i  for 
orders  over  $1000.00. 


■  Franklin  G.  Finis 
Peter  E.  Boniface 
Pertners-  B  &  F  Enterprises 

HIGH  POWER  SCR'a 

SCR^a  -  invaliiable  for  high  power 
applications,  motor  speed  eoiiErals, 
L^liUiig  circuits,  welding  controls, 
etc.  Never  before  at  this  low  price. 
Brand  new  packaged  devices,  com- 
plete with  data  meet  and  24  page 

consumer  applications  manu^. 
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-2.95 

D 

7.446 

1.17 

74122 

-    .67 

a  74195 

■  1.95 

D 

7447 

1.10 

741 2.* 

-1.06 

a  74198 

-2.()S 

D 

7448 

1.37 

74141 

-1.S3 

u  74199 

-2.65 

D 

7450 

.22 

74143 

-1.33 

FLAT  NYLON  LACING  TAPE 

One  potmd  tube  of  black  lacing,  about  1,000  yards, 
should  laat  the  average  hobbyigt  several  yeara.  Usual 
price  is  SI  0-50.  At  this  price  you  ean  use  it  fof  all 
kind.i  of  applications  besides  lacing.   Test  over  50  lbs. 

n  Lacing  Cord   1  lb $2.00 

SANKEN  HIGH  POWER,  HIGH  PERFORM- 
ANCE HYBRID  VOLTAGE  REGULATORS 
These  hybrid  regulators  are  easy  to 
use,  re(]uirin^  no  external  oonipon- 
ente.         Excellent     for    operational 
r ■J^\jf^ti   f     atnplif ier    supphes,     logic    auppliee. 
yL  '^^y//     iui"l  other  iiiglt  performance  app- 
■A  ^^yj^       lieationa.     All  ccgulatorfi  have  leas 
-i-ii"    -g^=-^         .than  50  millivolb  ripple  and  better 
than    1%  line   and    load  re^^ation, 
some    models    far    ieKeeeding    this 
specification. 

a  Sl3l2flE  12  Volts,  i  Ampere $2.25 

D  SI3150E  15  Volts,  1  Ampere $2.25 

a  SI3240E  24  Volts,  1  Ampere S2.25 

□  SiSOSOE  S  Volts,  1  Ampere     $2.25 

□  SI3SS4M  S  Voltfl,  3  Amperes $7.00 


SANKEN    HYBRID  AUDIO 
A.MPLIFIER   MODULES 


We  liavc  Dsade  a  fortunate 
purchase  of  Sankeii  Andio 
Amplifier  Hybrid  MndulcB. 
With  these  you  con  bnild 
your  own  audio  amplifiers 
at  leta  than  the  price  of 
discrete  components.  Jwrf 
add  a  power  aupply,  and  a 
ckassi?  to  act  as  a  heat  aiak.  Brand  new  units,  in  orig- 
inal boxes,  gitarantecd  hy  B  and  F,  Saiiken  and  the 
S^iikeh  U.S.  di^itributor.  Available  in  three  aixes:  - 
10  watta  RMS  (20  ivatts  muac  powerji.  25  walla  RMS 
(50  walls  M.P.)  and  50  watts  RMS  (100  watts  M.P.) 
per  channel.  20  page  manufacturers  instruction  Look 
included.  Sankcn  atnpbfiera  have  provetf  jh>  simple 
iiftd  reliable,  iliat  they  are  being  used  for  industrial 
appliications,  such  as  s«rv'<»  amplifiers  and  wide  band 
laboratory  amplifiers, 
a  SilOlOV       lOwattRHSaraphfier, 

mdustrial  grade $4.75 

n  SnoaSA       25  wattRMSaraplifiert 

industrial  grade $14.75 

o  SnoSOA       50  watt  RMS  amplifier* 

industrial  grade 523.50 

o   Sil025E        25  ^-atlRM^  amplifier, 

en tertaitinient  grade £14.00 

□  SI1050E       50  watlRMg  amplifier, 

entertainment  grade  ,   ,    ,   ,    ,    ,    321.00 
n  Transformer  for  stereo  10  watt  ampiificrt; 

(2  lbs.) 53.95 

1=1  TraiLsfarm<;r  for  stereo  25  or  50  watt 

amplifiers  (5  Iba.) $5.95 

n  Set  of  (3)  2O0O  mfd  50V  eapaeitors 

for  10  watt  sicroo .       S-l-OO 

a  Set  of  (3)  2200  mfd  7SV  capacitors 

for  25  or  50  watt  amplifiers    .      S5.00 
1=1  4  Amp  Bridge  fLcelifier,  suitable 

lOr  all  amplifiers $2.00 

o  Complcle  kit  for  100  watt  RMS  stereo 
amplifier  <200  watt  Uiu^c)  including  two 
50  watt  Sanken  hybrids,  all  parts,  inalrUC- 
tions,  and  nice  1/16"  thick  black  ano- 
dized  and  punched  chassis $38.00 

o   Same  for  50  watt  RMS  stereo  amplifier, 

includes  two  25  watt  Sankens,  etc £^8.00 

°    Same  for  20  watt  RMS  stereo,  includes 

two  10  watt  Sanl(cns„  etc £30.00 

SGSTAA  62J  AUDIO  AMPLIFIER 
Q    I.e.  Budio  gjnpliffor  in  14  pin  DIP  psckage,  provides 
gp  to  iS  watts,  poiwer  iwith  proper  heat  sink,  and  2S  VolT 
supply.     Csr  ijg  used  at  12  VoKs  with  foduced  output 
power.-$1.95 efar$10.00 

Ll6  DIGIT  POCKET  CALCULATOR 


COMPLETE  WITH 
CARRYING  CASE 
AC/DC  TYPE 


UNBEUEVABLE?    A  COMPLETE  POCKET 

CALCULATOR  FOR  ONLY $99.00 

^B  are  cTasIn^  nut  some  demonstrator  Sanyo  packet  calcu- 
lators for  only  £93.00.  Tliis  i^  e  compiete  itnii  witli  nickie 
cadjurr  battery.  Has  eight  digit  LED  display,  witti  sixteen 
dl^it  capabllStv.  Fixed  automatic  dscinal  at  D,  2,  or  4  plecss. 
Units  are  demonstrators,  but  ere  in  oriQlnal  factory  certans 
with  guarantee  cards,  inslrgctions,  etc.  Carries  full  one  year 
factorv  guarantaa  b^  Sanyo.  Only  35  availisble  so  ordier  nOw. 
D  Sanyo  Pocket  Calculator  S99.00 

Q  AC  Power  facWRecharger  S19.00 

ALL  ITEMS  WHERE  WEIGHT  NOT  SPECIFIED 

POSTAGE  PAID  IIN  THE  U.  S.  A. 
Plionc  in  chatgea  to  (617)  531-5774  or  (6!7)  532-2323. 
BankAmericard  -  MaBtercbai^e.   $10.00  minimum.   No^ 
CO.D.^H  please. 


masler  charge 


$10.00 

Minimum      DUKAMERIUitO 

Charge 


B.&F.  ENTERPRISES 

Phone  (6T7)  632  2333 
P.O.  .Box  d4.  Hathorna^  111 asuchu nils  01937 


DECEMBER  1972 
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She  loves  me  not  . 
Ske  ^oves  me  ■  ■■ 
%eio.e.menoi- 


but  it's  easy  to  love 

SAROC 

JANUARY  4-6,  1973 

Sponsored  by 

Southern  Nevada  ARC,  Inc. 

Box  73 

Boulder  City,  Nevada  89009 


at  the  Flami 

SAROC  ROOM   RATE 
15.00  per  night  plus  tax 
Single  or  Double  Occupancy 
reservations  to 
FLAMINGO  HILTON 

LAS  VEGAS,  NEVADA 


Send  show  reservations  to  SAROC 

VISIT  THE  FLAMINGO'S  NEW  SPEAKEASY  RESTAURANT  &  SALOON 
Las  Vegaf  most  unique  dining  spot 


156 


73  MAGAZINE 


Xmas  Counter  Kit  Sale: 


XMAS  COUNTER  KIT  SALE 

Here's 

hoii 

it 

j;otA5.' 

Place  an  order  for  over  ^25-00  worth  of  merchandise 

at  am  regular 

low  prices. 

Then,  for  each  dollar 

worth 

of  mere 

Jian 

dise  over  $25.00,   you 

may  buy  one  of  th 

e 

foil 

owing  kits 

1 

One  each 

of  7490,  7475»  &  7447  for  ^1.50 

2 

One  each 

of  74192,  7475, & 

7447  for  $2.25 

OFFER  EXPIRES  JANUARY  15,  1973- To  take  advantage 

of 

hissale, 

please  nerition  the 

naiT^e  ot  this  maEaziiie  in  your  order. 
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^iii^ik  pi. nil-  LICI)  III-  t'iiunii^iil-lyix:  Kn^iJiriil 
l.iinp  '{'•■^L  Jlippii-   lj'li!>i.l.Mi|£  Jiiid 


CuuiiLiT  R^^^t  uri;  jvjiLjLHC. 
1.   i'llLK.iil  Moduli-. 

I.   MoJ!^>L  S»ckrls  iyp  ull  ICV^iiii  Kl^jJouI. 
1.   Til]  |liatH:ri  fr-IO,  2-Lr^,{;Dpp(ir,  Ghss  blUovy  Huan]. 
1.   Yojnlioicc:  i>l'  1  lod  iji;:i:jd<'!<  ciri  hhii!  V.  C.  Biiird. 
'.  ClroupLw  iir  2  w  man:  rMdcijiK  mi  Ull-  SMW^  dis]jJiiy  Loacd. 
1.   DiiipJiiy  buuid  n:[>mitiiprrpc:ii'dLciiUr  to  i:oijnli^r/d river  boiird. 
1.    lIp^DuTni   ci>uni.iiifi  Old   »iuiili-r  priL^^I    fLiiirlkii!!  i^vitiliibl'^ 

Mill  741 '.Pi 
1.  {rO  HHi;  lypLcjI  his^c  ril,  wilh  741%. 
.   U()Qri>ii'!.  from  5  Voti  TTL  ™rip:LLahlfsinplcsup;J7- 
1.  t'LTBl  ill  a  jtri-rs  ot  UriLWiJijI  tlu^-iu  uiudiilia:   fur  frequency 

^oiLEiLii'L^,    litiic    iriuasurttDiiiLts,    vvtni    Munriiig,    OV^i, 


i:i  P.  t.  aoEiTdsoi 


I'aitjllltVtjrSS.MpcrH-lr,-^ 


Giait:  LTiiii  i^iin-Siistindr  iif 
T49«.  7*17.  Pila. 
muil  l-'j'ypi"  T-S«gfrn.^lil 
IlRiLdfllll s^.m 

OpIlttiLt: 
t'or  LtiB  Acudujl!;  iniikud 
.>r  KHiinii!iii-l>pi!,  iidd32,0iJ 
Kor  7*?S  Lalch.  itdd  Sl.25 
For  T4JT6  instMd  of 
7A.90,  JL.y  .  -.■ 30 

Kor     Tdifia     instFud    nf 

7+»D,  iidd SI.OO 

I'ur     7115f.     irislcild 

7+9t>.  udt£ 3G.75 

t'ljr  rullv  ^s«Tiibhd  -,  ■ 
Kn<iu.ni\,M....i2. 


LED 
7SECME,%'T 
DISPLAY 


S4. 


I^rt. 


5Q99 
100  909 
1000- 


S4.7S 
S4.50 
$t.25 

Ijiiff:  Yi"  7-iTi:^^c:'nl  I.ED  nijdojt  Hiinil^ir  ia  the  popul.ir  IVlAfl-J  but  witSi  improved  br{glilnc9&  Hna 
Itfl-hand  dt-ciiml  poinL.  Tib  in  a  TJl?  iihcknl,  EKp«tU'il  lifii:  <k.!r  IIIO  Yrs.  Rngid,irly  S12.&5  iti 
Mngk  Lots.  TlirM:  ^m  MUWD  NKW  wiEi  Full  daia  ^tnn-i  iiiid  4-|iagi!i  .MULTIPLEXING  Applicaiiun 
Notft  ^l;tdJ  a  7WT  far  drivir  luid  ONE  CLFaRE NT-LIMITING  RESISTOR  I'ER  SEGMENT.  Wi: 
cjin  supply  you  wiUi  ont  or  kii  llHULtjnd  FROM  STOCK.  ALii>  aiailaHc,  il  OVEKl^LQVV  ii((;ii  a 
Ihc  S4une  prkci^  MbcLn);  at  R«:gubr  &  Ovi^cflftM'  di^L  jlloivrd. 


Pjclc;igcofaH  MlVLiiiiiLingRs ..._.. 

Tin.-jtidL:!i(T:iil   Typi^  tl  7-sv^[n<]iil   dispiay.   Wilh  rigiil-tiiLiK±  d'CcLiiiul  poinL 
Ha[viJ  EhiiA  EII.T  ii'emiTil  il  TIL  inwly  ol  5V.  Di:!ugn  liie  ot  5(I,0U(I  liiHirs. 
LVtt:dB  a  7447  ju ii  driviir.  In  DIP  I'jctupr.  hjrh  S3.2.'; 
MOLEX  TC:  SOCKET  PiNS:  Uss  tlmsc  .seoiiwiij^iii  pins  inatsad  of  suiilariiSB 

ynur  IC'S  in  PC  bairAs.  Sold  in  iiUnEiiiuouK  strips  in  rnulllpli:^  uf  IflQ  pins 

lOU  for  Sl.00;^  200  for  il.aO;  .IWt  fur  SiWflnn  for  S3. 10;  riiW  f™ 
S1,2I];  600  for  53.IIO;7ttl  for  JSJWli  (tilll  for  Si-firi;  flWi  (or  Sr-iOiuiOn 
rvrS0.2O.  Each  Additiunal  lOIKk  ^{^..'^tl 


.  .3!!^ 


CER.AM(C  DISC  CAfACITiJE^S  Typi  r,U A.lOflrrtVVDC. 
5.7.5JI1.  ]3,  IS.  ax  2:>,  5:1,  27.  30,  ;rt,  3^,  SO,  Sd.tO,  7,1,  3?.  )00.  l^,  ISO,  IflD,  3i50,33fl.  3Slf, 
:37lL  3<M>,  310,  riM.  Mt).  1-70,  !1UD.  SOU.  SUU.  7&U,  B20,  lOOO,  IZOO,  15O0,  13UU,  2(K>D.  220U, 
55[>Ci.  37t>0,  SUtiO,  3300,  3^00,  -{TCQ,  SOIIOMfif. 

T.AV.U lOi?  O.Oa^iF.  EACH  ,__ _,_..l3^ 

O.OVK  EvVCH , :J  (! 

LOW  Vm.TAr,F.  [nSCSi.'lyp-^UK.. 
L0^.3V 25^ 

OljUt".  lOV ,VM. 

^.■V7iiV,  2V  ..,. 2^4 

KLECfROLYTIC  CAPACMOtlS; 

All  v^Ijdif  3it.:  nvailabti-  in  both,  sila!  nr  uprij^l  (]'C  Uount) 

CHOICF.. 

IDfiP^llV lUi( 

3()HF,  J3V __ 10,! 

.■JOjjF,  IfiV 10^ 

iUU/il',  1.5V : iOiJ 

22U  UF,  L3V. 15,1 

soil  J^iK.  5  3V  . .  _ _ 20,! 

llMlrtj^r.  I[3V,_ -.M 

2lip-V.  25V isj 

3fiM^^  ^15V 2(1^ 

■Ill/iF,  jilV ,30(1 

IWiJ^'.asV 2lii 

50[IJ^P.S5V 4^^i 


2.2|<il.3V 30* 

l>.2fiF.  1.0V. z\}<i 

C.0i;.ilfM6V 10< 

t.  PLKASE  INCICATE  YOUR 


I0f|iO;iF,  jr.v SO^ 

iMf.  SOV ..10^ 

a;jF.  50V  _  _ _  _  _ ^fi4 

3.pF,$0V -,.,--. ......KM 

5iJt\5m 10^ 

10Ml',S.DV ___ 15^ 

90j^,  SOV,., ^04 

&tl^,&OV 204 

lOOjllP,  50V 20^ 

aO0;J,SOV __ (V^i 

&00j:j:F.&CiV 


VOLTAGE  REGULATUKS.  hiwi 
tsiurikiil  (^mpournts  lu.sct.  With  d, 
UVl-333,   .IV,    fiOOniA  ........ 

LM-33S,  laV,    :iOOii(A 

1..M.137,  IliV,    fl^mimA. 


20  Wnin-C-rtoard  Type  HEAT  SIIVK  , 


]]|y-!6i,  u-verload  Mw\  jtiart-drcuiE  proof  regulaioM  ii«cit  ii 

a  siicr-l  and  applicaL5on  nolns.  70-2  Packsg^. 

-- s^ias 

..,,,,. ---..- -,..S3.S5 

tl.05 

- £1.2(1 


DlJAL-I[*!-l,If31^        Win-.Wrjip    Type      )C    Siick<!l 

1-t  PirJs      ii..w>  1).:!^ 

10    I'inS        13.71  '1.7(1 


i        RKAND    iNEW    with 


i  plqtrd  pitn 
5K-UP 


ORDER  DESK  1  800  325  2595  ITOLL  FREE} 

Sotid  SfafeSystems^lnK.    phone  (aiaj  443-3673. 

TWX  gi  0-760-1453 


P.O.    BOX  773 
COLUMBIA,     MO.  65201 


TERMS;  RATKi>  F1RM3  NET  .III  DAYS.  Ollicrs  CHE<;K  .it  M<J[VI':y  OKL>KR  w;itti  ordtt.  Add  3:5^ 
lu  tirdi'j-.',  imd^'i  S^.W  iar  po.Hljj^c  &  Irindljiii;.  For  HPt^  rr  FmSX  IXA.SS  idd  4S;  and  lor  AlF 
MAIL  add  f,r4  lo  your  ord<.r;  wt  pay  ihc  IwJanrc  If  yuu  irf  .m:rv<d  hy  HPS  in  vouj-  inn.  wl- 
slri>iigli'  riE^iiiiimi^iKl  thjii  ^i<>^>.]c^  lAiiili  ii:^  buJU-iri.  ElUtl  iii:<iir.irti[<.  CfJD  ordir^  ^n-  KDll  Udumhij 
wilh  O.'i^  C:OD  fi'i;  addjtiuijji.  [:iin,rdiarl  n:»id<iil>ls  p]car«  add  S\  .^»  fur  [NSIjIIA[^CF:. 

-\UJ1S0U11I    RF-'?[DE«TS:  Klivii-r  ^rfd  4%  Saks  Tjk. 
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1    WATT  "FLAKGELESS" 


.  WORTH  550.00 


Hegment. 


M  Time 
Rdvertisc'' 


Volts 
4.? 
TOP  HAT  ZENERS    DS  for   6.3 

Typo  TK,  Metal  Case!  $1     9^^ 


VoLts 

Volts 

10. 

15. 

11. 

30, 

12. 

33., 

'  only  S'l-^S^ 


i^:^^-^-— ^        ilTRANSlSTOR 
PHILCOAM    RADIO    CHASSIS 

\^        "  _  ^^^  "'"  /  ^  Onl    — 

•  Mike  amplifier     l^m     J^ 

y  •  Phono  ampliliQr/ A5    QC 

\-*  ♦  Tape  amp! riier    LX~"wJ, 

.  ^ff[«i  »  Covers  5S5  Kcs  to"" " — _J 

Ikj  ISOO  Kcs  Broadcast  band 

■^^  •  AC  or  DC 


^  «    AC  or  DC 

Oi'iglnaHy  design  for  portable  pfiono 
sy$'te>n$,  and  tape  cassettesl 


One  of  ■the  most  versatile  AM  Radio  and  raulti- purpose 
amplifiers  we  have  seen  at  Poly  Paks  famous  "Economy" 
price.  Measures  anly  4,^/z"  X  3"  x  a^'  high.  With  tuning 
capacitor,  IF  circuitrj',  loopstick^  ant.,  volume  control 
witli  switch,  AC  and  phono-mike  jacks.  Separate  switch 
for  changiuE  from  AM  radio  to  amplifier.  Uses  either 
llOV  piug-in  adapter  (not  with  unit)  and  a  9-volt 
battery  po'^ver.  Bxceptiona!  sensitivity  and  power.  Feeds 
into  16  ohm  speaker.  Complete  with  spec  sheets,  dia- 
grams, and  hookup  ideas. 

8   TRANSISTOR  — 

AMPLIFIER    CHASSIS 


Only  $3ii95 


ti: 


Satne  as  above, 

except  nt>  AM  radio  section. 
Completely  wired]  With  built-in  preaTnp, 
mike,  pliono  and  tape  inputs.  Color-coded 
wires  with  diagram  and  hookups.  Worlcs  off 
9VDC   transistor   battery.    Bxcellent   iirfelLti--. 


&^ 


BHAND    HEW    LOWEST    PRICES 

GENERAL      $2°95 

ELECTRIC         3    FOR    te.OO 

3-WATT   AUDIO   AMP 


12-DIGIT   "CALCULATOR   ON    A    CHIP 


Similar  Lo  Mostek  5001.  Outperforms  Texas  S- 
disit  rMSlS02.  A  40-pin  DIP.  Adds,  multiplies, 
subtracts,  and  divides.  Use  with  7-seg:inent 
readouts.  Nixies,  and  LED's,  We  include  sche- 
matics, instructiotis  frOm  factory  to  build  cal- 
culator, fii  3  tar  $3 


□   Only 

B  $12.95 


COUNTING 
system! 


Includes  SN7^90.  dec- 
ade eountcr,  SN7-175- 
latch,  SN7441  BCD  de- 
coder driver,  O-to-9 
Nixie  tube,  socket  & 
instructions. 


$5.95 

3  4«^t& 
lor 

$ie.oo 


NATIONAL  3,„»7.50 

VOLTAGE  REGULATOR 

LM^J09K  5    Vuit:;,    1    amp    TO-:i    case.    Internall: 

set.  Overload  and  short  circuit  proof.  No  exter-  nO    7^ 

nal    component.^.    With   spec   sheets.  ^ba  M  W 

nl-IW-3T0    AGC    SqUELCH    AMP  $1.49   3  lor  $3.7S 


Type 
n  DMS091 
n  DMS093 
n  DMa094 
D  DMS200 
DDMS210 

NATVONALg  dms22o 


GIANT 

SALE 

ON 


MAGIC 


"SOUND   TRIGGER"     3>J-.»0 


Unique  Scientific  Device,  "hand  claps",  sensitises  ci-yii- 
tiil  mike  aixipllfier,  triEgers  SCR.  Needs  onlj"  3  to  Gv-dc. 
Use  as  burglar  alarm,  intrusion  device,  Use  with  photo 
cell,  triggers  SCR's.  relays,  LED's.  Even  fiber  optic  light 
pipe  may  be  used.  With  hand  booklet. 


LOWEST    PRICES  ON    "TRIACS' 

•  Tm  sens  in  one  case!     '  Most  complete  Itstin^! 

PRV  Samp  6  amp  10  amp  Is  amp  25  amp 

50  D  S.22  D  S.35  D  $.45  D  £.65  □  S.S5 

lOO  D      .3S  n      -Si  n      -64  D      .85  D  1.05 

2p0  n     -55  n     -72  D     .SS  D  1-2S  D  1-4S 

300  D     .79  □     .S9  U  1.10  D  1.45  D  1.S5 

400  D     .^2  Dl.lS  D  1.35  n  1-S5  D  1.95 

500  n  1.25  D  1-39                     D  2.5S  D  2.25 

600       D  i.so       n  i.ea  — ■  —       n  2.65 

Codr-  3  &  iampTO-S.  lOampTOti.  15  &  25  amp  stud. 


IsiUCONTUBES" 


1QSU4     *|-^|' 

a  SB"    -- 

I  n  56^ 


7.9= 


"How's  Your 

MEMORIES 

For  1973" 


D  1101       256  Bit  RAM  MOS $3.50 

□  1103       1024  Bit   RAM   MOS fl.SO 

□  7489       64  Bit  RAM  TTL 3. SO 

Q  3223       PrDsrammable    ROM    .....      8.50 
n  MM5017    Dual  500/512  Bit  RAM    .      6-95 

D  MM5260    1024    Bit    RAM S.SS 

D  4000      Bit  Core  Memory  Plane    .  .  .     4.95 

□  4000      Bit  Core  Memory  Plane*    .  .  11. SO 

'"With  frame 


Terms:  add  postage,  cod's  25  %-  Rated:  net  30 
Phone  Orders:  Wakefield,  Mass.  (617)   a4K-H!i2D 
Iftetaii:  2  11  Albion  St..  Wakefield,  Mass. 
C.O.D.'S   MAY    BE    FHONEU    IN 


Description  Sale 
Tri-State    Quad   Buffer    .  .  .  .$1.00 

Tri-State    Quad    Buffer     ....  1.00 

Tii-State    tluad   Buffer     ....  1.00 

4-Bit  Comparator 1.50 

S  Channel  Switch I.OO 

Parity    Generator    Checker     .  l.OO 

Progrrammable   ROM fi.SS 

Einai-y  to  Octal  Uecodec    .  .  1.00 

Preset   Binary   Counter    ....  1.19 

Preset   Divide   by   12     1.19 

Same  as    74107 41 

Modulo  Divide  by   2-16    .  .  .  1,50 

Tri-State   P;reset   Counter    .  -  1.95 

Binary    Counter     I.OO 

Dual  Voltage  Translater    .  .  .  1.00 
Dual  Diff.    Line   Driver    ....    I.OO 

Same   as   SN7445    1.45 

Same  as   SN744H 1.4S 

Hi  Amp,    7-Seg.  Uec.  Driver  1.95 


NATIONAL 
DTL    "IC'S' 


4  for 
$1. 


G  DM930    4  in.  Gate 
G  DM930    4  in.  Gate 
D  DM932    Dual  14  in.  Buffer 
n  DM936    HeK  Inverter 
G  DM946    Quad  2  input  Gate 
G  DM962    Tripie  3  in.  Gate 
n  DMg093    Dual  J.K  Flip  Flop* 
*2  1or  SI. 00 


NATIONAL      $2.95 
REGISTERS   3  for  $6.ao 

Q  MM500  Dual  25  Bit 

D  IVIMS02  Dual  50  Bit 

G  MM505  Dual  32  Bit 

U  MM506  Dual  100  Bit 

a  MMSOoe  Dual  100  Bit 

OMMSOIS  1024  Bit  Accumul 

G  MMSOie  500/512  Bit 


PLASTIC  RTL'S 
By  FairchiidjR 

Choose  Any  mtt 

2  for  $1.00/1 

Q900   Buffer  "//(I 

D  914    Quad  2  Input  Gate 
0  923    J-KFIIp  Flop 


12VDC 
■^-^  POWER  PAC 


110  VAC  to 
12  VDC  @ 


1,6    Amp 

53,33    5  K  2V1  X  3',i" 


.  D  15t  CATALOG  an  Fiber  Optics,  'ICs',  Semi's,  Parts 

POLY  PAKS 

P.O.BOX  942A  ,  LYNNFiei-D.WASS.  013*0 


HIGH  POWER  EPOXY  RECTIFIERS 


PIV  SALE 

n  ZOOO''  1.00 

□  3000  1.35 

D  4000  1.65 


D  5000 
D  6000 
□  8000 

a  10000 


2.25 
2.96 
3.50 
3.95 


1AMP 


EPOXY  SILICON 
RECTIFIERS  *•"••' 

2Amp 

$,05 

06 


PIV 

SO 
100 
200 
400 

eoo 

600 

1000 


.07 

,09 

.12 
,15 


2Afnp 

3Amp 

S.05 

$,0S 

,06 

,12 

,07 

,15 

,09 

,22 

,13 

.28 

.15 

.39 

,18 

,45 

EPOXY 

rectifie 
specialv 

10  for  $1 

D   1    AMP 

looa  PIV 


LINEAR 


Op  Omps 


Type      Deicription  "^  >^r»f~-^ 

n    531         Hi   itew  rate  op-flMp &2.50 

C    S32        Micro   power  741  ¥0-5 2, SO 

D    S33        Wicro  power  709  -  - ,  .  -  .  2.50 

LJ    S36        FCT  input  op  amp     4.50 

3    537         Precision  741  TO-5 2.50 

G    S40        70W  pwr  driver  amp 2.04 

Q    550        Precision   723   VOitaee   r««.      .....   1.17 

G    S5S        Timer  2  uSfrconds  to  l-bour     ....  1.19 

C    5SH        DuAl   741    <mini   DIP) .      -S« 

n    S60        fhase  toel(  loopi    TO-5     3.25 

:2    565         PhaM    iock   loop*    (a>     3,25 

3    56S  Function     generator   lM*e*  BHPi  .  ,  .  3.2S 

g    567  Tofie   decoder    i  Mini  DIP) 3.25 

G    S35  Four    quandrant    multiplier     3.10 

U    702C       Hi-gain,    DC    amp,   TO-5        .  .  .44 

Q    703C       HF-IF,  amp,    14   ckis,   TO-S    ....  l.oo 

D    7D9C       Operational    amp     (A)      3S 

a    710C       DiHerential    amp     (Af      . 39 

D   711C       Dual    diff.    comp     (A)      39 

a   723C      Voltage    resuiator    (A). 95 

O    74 IC       Frequency    compensator    709<A).      ,41 
D   741CV   Frequency   comp  709  (mini  OlPi      ,49 

n    747C       Dual    741C,    lA)        1.2S 

D    7460       Free],    adj.    741C    <A>     44 

D    709-709       Dual  709C  (DIP)     1.00 

D    739-739      Ouai  stereo  preamp    1.98 

(A)    T0-&  or   CUP   dyal    In   liiie  Jjait 
D  75450    Relay   Line   Driver    ......,,.       .49 

□  4250       Programmable   Op  Amp Z.SO 

D  741CG    MiUtarr    Gold    Cased   DIP     ...       .49 
(G)    Military  Gold  Eacaaed  Piik 


Type 
n  SN740O 
D  SH7401 
□  SN7402 
n  SN7403 
"  SN7404 
I:  5N7405 
_  SN740G 
n  SN7407 
C  SN740S 
C  Sfl7409 
n  SH7410 
n  SN741I 
n  SN7413 
Q  SN7416 

□  SN7417 
3  SN7420 
G  SN7421 
D  SN742G 
n  SN743a 

□  SN7437 
n  SN743B 
n  SN7440 

□  SN7441 
D  SN7442 
D  SH7443 
D  SN7444 
O  SN74.4S 
n  SN744S 

□  SN7447 
D  5N744B 


S<le 
S.21 


LOWEST  PRICES   on" 

TTIIO 


Buy  3  —  Tak, 


n  SM74SO 
a  SN7451 
D  SN7453 

□  SH74S4 
Q  SN7460 
C  SN7470 

□  SN7472 

□  SN7473 
D  SH7474 
n  SN747S 
n  SN7476 
D  SM74ao 
D  £147481 
n  SN7482 
O  S^7483 

□  SN74S6 
D  SN7489   : 
Q  SN7490 

□  SN7491 

□  SN7492 
D  SN7493 

D  SN7494   : 
D  SN7495 
D  SN749e 
n  SN74I07 


'  'O'^-  Discouirt 


U  SN74121  49 
P  SN74122  .S7 
C  SN74123  ,99 
n  SN74141  1,45 
U  SN7414S  1.25 
C  SN741&0  l.ZS 
n  SN74151  1.13 
7}  SN741S3  1.25 
D  SN74154  1.95 
Z:  SN741SS  1,39 
C  SN7415B  1,39 
C]    SN74157  1.25 

□  SN741SS  1.48 
U  SN74160  1.79 
n  SN74i61  1.73 
n  SN74162  1  79 
a  5N741S3  1,79 

□  SN741S0  1.10 
D  SN74181  4.50 
D  SN741B2  1. 10 

□  SN74ie42.S0 
D  SN741BS  a. 50 
D  SN74192  1,75 
n  SN74193  1.75 

□  SN74I95   1.19 


NIXIE 


L 
$2.50 


w 


TUBE    SALE 

Hurroyghs  ET9TI,  Q-to-B,  A-ta- 
Z,,  2*2"  iiiith  characters,  1TU\'. 


ALLEN    BRADLEY'S 
MICRO-POTS 

T:.,.i-      \i.      1,2"     dui. 
1    "i"  bi]«li,  Mounii  1     1" 
h'ol*'.    wuh  slinil,   lir 
imrtikiTTsiiin-rrruoI  litfrli 

2  for  SI 

Mnis      D  2.SK 

D     T5    D  S-OH  D     2S.K'I 

DIOO    O     7.K  D     7S.kI 
n  500    D  10.K  n  lOO.K 
D  2.0H  D  20-K  D  5  Mas 

We  stock  Lockout  Bustling  & 
Screwdriver  trper    at   same 
luw  prices. 


INTEG  RATED] 

CIRCUIT 

SOCKETS 

Buy  Any  J  -Take  lp-,1 
G  14' Pin,   dual 

□  16-Pin.     "     " 

□  TO-5,   fi 


dual     in    line 
or    10  pin* 


Poly  Paks  Will  Never 
Be  Undersold! 


■HAM'  UHF  400  MC 
HIOH  POWER  yu 
TRANSISTORS,*^   - 


POTTER 
BRUMFIELD 
KAP  RELAYS 


Your  chofc* 
3  for  $7. SO 


$2.98 


Excellent  for  "HAM"  use  as  ^jitenna  switching,  ItLtchmg, 
u-ansmit.  receive,  etc.,  and  lOO's  ol  commercial  or  in- 
dustrial U&CS.  Includes  piajsxic  dust-cover  'with  diaf^ram 
&ad  hookup  info,  ll-pm  pla^-in  liase.  Contacts  movabie 
gold  flashed  ^itver,  statianary  avfria^',  with  silver  cad- 
mium o^de  movables.  All  couiactia  10  amp  3PDT.  Coil 
d&ta.IlBVAC  22&>0  tAms,  17.5  ma.,  IZ  VDC  21  ohms 
168  ahma.  Siie:  2V*"  tk  1  5/16".  Wt.  4  oas.  Center  pin 
missinfT.  Camaf  M^Ig^  type  eQual  tna. 


For  meaaurina;ADtllidot  aoise 

levels.      E,aaeDti«Lllr      low 

ranfe     rectifier     type     volt-. 

meter.    Internal    imp.    3900    PANEL 

ohms.     Steady    .atate     r«fer-     ^j— — — ,^^^ 

eiice  1  mw.  For  600V  line,    nfltTERS 


PHILCO-FORD 
DYNAMIC  MIKE 

Rep1a.ccTnent  for  tape  re- 
corders. FA  system?,  ainiio 
amps.  200  ohins.  6-ft.  cord 
and  mini  .-nike  plug.  200- 
5000  Hz.  Wt.  6  DZ.  Fits  in 
"palm  of  hand."  2%'*  x 
IVa"  X.  Va"-  Impact  plastic 


$1.98 


ALLEN    BRADLEY'S  o^™/gri2son  1  OK  n 
TRANSISTOR'  POTS  □  loo  n  soS  a  2:5K  n 

Type  F.  Screwanver  adjust.     □  2**0  □  750  D  S.OK  D 


n  looK 

7.5K  □  2S.K  Q3S0K 
lO.OK  D  50.K  D  2  Mee      ,         ^  .- 
20.0K  □  75.K  D  5  Meg      for  $1 


Any  4 


The  lowest  price  digital  clock  kit  (with  oiiblnett  as 
far  im  we  Cwn  see  in  U.S.A.  Scientific  DevicftR'  enffi- 
ncerinR  (itpt.  tuok  extra  patience  in  de^l^nlni?  tii  ffive 
ycju  tiie  lineet  dipital  clock  kit  gsins  the  Intent  tech- 
iiiciubij  in  nn  cn^y- to -understand  booklet.  The  cabinfet- 
makiiis;  s^ct-iOii  fiivei*  it  the  "interior  decorating;"  toueli 
3o  tllat  it  miiy  fit  into  any  room  at  home,  wliop  or 
ofiic*^.  Walnut  laminated  tapered  front  Cnhinet.  with 
Kuld-line  from.  Tapered  tegs  for  easy  viewing.  LarftR 
G.E.  7-seKment  fluarescent  '■blue-Rreen"  polarnid 
K^IdW  for  the  latest  easy-Viftwinfi.  FEATURES:  6  display 
'Lube&,  completely  etched  anj^  thru  plated  circuit  board, 
all  IC's.  Includes  BCD  outpuU  for  use  with  timer 
opiions.  may  be  wired  for  12  or  24  Itour  di  splay. 
Indicates  HOURS,  MrNTTTES.  SECONDS.  Ufl  VAC  60 
ey.  Gift  packed.  Wt.  3  lbs_     +     a"  x  SK'z'^  Jt  3"  case 


Dicrrm 

CLOCK  KIT 

Only 

*57. 


By  Scientific 
Devices 


WITH    CASE 

Buy  3  —  Take  10  71.   o« 

cdtnpact  . 


ALPHA-NUMERIC  7-SEG-  READOUTS 

Fl^ure:«4>n!    Bhje-[:ri>tn       0-9  Jium«ral«,  d*clDul>  and  lettarx. 
Characters  hM&ment 


2.50 


$3.95 


Only 

3  for  $iO. 

By  RCA  or  eqaal  2N3632. 
NPN.  23  watts.  3  amps, 
TO>G0  case,  witb  stud  mt^. 
VCEV  max   65. 


:.  MINI-7*   1.75      X  l.T-* 
"  SLIM-T«   l.e        «  0.3TS" 

■Compatible  to   7-iegn»eM   driver 


.SSQ  X  .570" 

.40    jc  .za" 


IC"i 


l.&V  AC /DC  43  mils  G    Sc«k«t  SOc 

l.SV  AC/DC  «  HllK  G    5«kft  —  50c 


3  for 
S6. 


5LIM-7 


Dollor 
Slretoher/ 


11 


O  .3  — "LEJ>S",   visible,   inicro-mLDia.tuTe,   axial    lead;^ 

Z:  2 "LEOS",    infrared,   jumbo,   TO-lJ*. 

D  2  "tEDS".  vi.^ililf,  juTnbrt,  red,  TO-  IK.  .      ._,_........»! 

G  i  —  "LED".    ■D'L  i^.!bif,    r»:irabotic  refltcinf,   RCA .......  Si. 

a  1  PHOTO  TRANSISTOR,  with  darlinRfon  amp  filter,  lens.  .  .51 

D  2  —  PHOTO  TRANSISTORS,  v^iili  darjinaton  amp.  2NST77.  GESl 

n  4  —  PHOTO  CELLS,  Claires,  pant^ake.   :il>K-TO  ohms SI 

O  S  SOLAR  CELLS,  round,  sq,  rtr[.„  sUn  pmveri circuits El 

O  2  —  SILICON   SENSORS,   TEXAS,   H-^T),   .\tiitchj«ti 


calculator"'  '***"'"^  7QO«  -"  l^''^''^ 

ct^Tl   ,7        ^*''''*    BATTERY  <t  110°=    #V«Y3'"^P'?>'P"'-L    WAVE 

Dalancc    up 


simplicity 


to  two   places 
^  jlay    indicator 

i"^  J:„l\^^^  ^^    negaljve    result 


decimal  point 
display, 


...o„a-  ^'i^^l^^^^"^^^''^ 


JS^iTtS  ploSliiTaT;-^"  t0i'' 


BRIDGE 


n 


100 
2O0 
400 
600 

SDO 
lOOO 


PIV 

so 


2  Amp 

ns.69 
n  .79 
n  -fts 
n  1.19 

D  1.3S 

a  1-59 
n  1.79 


6  Amp 

□  s.fla 

□  .sa 

D  1.2S 

a  I. so 

D  1-7S 

D  I. ■as 

ca.'^e 
1/16  sq 


Terms:  add  postage,  cod's  25  CT-.  Pated:  net  30 
Phone  Orders:  WakeliKid,  Mass.    («17)    243-SS29 
RetaU:  211  .Albion  Ht.,  Wakel^eld,  Mass. 
C.O.D.'S   MAY    BE   PHONED    IN 

D  I5C  CATALDE  Qn  Fiber  Opijcs,  'ICs'.  Semi's,  P3rts 

POLY  PAKS 

P.O.BOX  >4ZA.  LYNNFIELD.MASS.  01S40 
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Radio  Amateur 
Emblems  engraved 
with  your  call  letters. 


n    Gold 

□    Rhodium 

call  letters 
$6.00  Ea. 


\.M£  JJnA 


O   Gold 
)  □    Rhodium 

call  letters 
$6.00  Ea. 


All  illuatrDtions 
□  r«  octuol  size. 


/d    Gold 
\n    Rhodfum 


II  letters 
U^  V  .-.00  Ea. 

Two  or  more  ''emblems  at  the  sarne  time  $5,00  eacli. 

Rvfh  Orrfcr  To.*  RADIO  AMATEUR  CALLBOOK,  Inc. 

Dept.  B    925  Sherwood  Drive,  Lake  Bluff,  III.  60044 


WALKIE  TALKIE 
RT-19G/PRC-6  RECEIVER- 

TRAWSMITTER 


47  to  &6.4  MH?,  43  channels.  One  (1)  pre-set  channel  at  a  time.  FM, 
Voice,  range  appjroK.  1  rmle  dependiiiE  on  conditions;  one  crystal 
usffd  for  Rec.  &  Trans.  13  Tubes.  Battery  power  req.;  1 .5,  45  &  90 
VDC.  Mic.  Fhone  and  Antenna  arc  included.  Uses  BA-270  Eatt, 
which  is  not  included. 'Size:  15  x  5  x  4^^;  Wt.:  3^,^  lbs.  Price;  Less 
Batt.,  Used :     ,........,,  $2^-95 

RT-70/GHC  RECEIVER— TRANSMITTER 

47  to  58.4  MHz.  F.M.  ■continuous  tuning;  alEO  2  pre-set  chan+i 
Voice,  power  output  500  MW.,  IS  Tubes,  power  req.:  90  VDC  @  80 
MA.  6.3  @  360  MA.  ij.3  ®  1  60  MA.  (See  available  accessories  below) 
Sii'.c:  5  X  13  X  S;  Wt.:  17  lbs.  Price:  Used $22. 9& 

AM-65/GRC  AF  AMPLIFIER 

Three  channel  audio  Freq.  Amplifier  used  for  intei:phDne  and  ladio 
monitoring  of  various  types  of  GHC  Rcc-Trans.;  7  Tubes,,  power 
teq-:  133  VDC  35  MA.  and  6,  12  or  24  VDC,  (See  below  for 
accessories)  Size:  4V4  x  1  3  x  IV*.;  Wt.:  15.5  lbs.  Price:  Used     .  $14.95 

TECH  MANUALS,  including  Scb^inatics  —  For  RT-196  or  RT-70  .  . 

S7-50  Ea. 

Manual,  with  Schematic  —  For  AM-65  .  .  .  $5.00  Schematics 
Only: .  $1.00  Ea. 

H-33/PT      HANDSET  —   Used       \vith      abtjve      units:       Used: 

55.9&  —  Unused: $7.95 

PP-2S1;GRC  JPOWER  supply— 12  Volt,  used  with  RT-TO  & 
AM-65,  This  unit  plugs  inside  the  AM-65  and  supplies  the 
voltages  for  both  units.  Size:  4i-i!  x.  6  k  3;  Wt.:  6  lbs.  Price: 
Used     .......__.,., ,  .  , $S.9'5 

SEND  NOW  FOR  NEW  CATALOG 

All  Prices  F.CBm  Lima,  O.  Dept.  73 


FAIR    RADIO   SALES 

1016  {.  EUREKA  ■  8d><  ItOS  •  LIMA,  OHIO  -  45802 


Amateur  Radio 

is  more  fun 
When  you  read  73 


Zip 
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